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Plate 1. Aerial view of down town Binghamton looking north up the 
Chenango River valley. 
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iii 



,}_. 


.. 



 
':, 


'''':i.-, 


,! ' 


I,", .. 



 
, 



/ 


'" 



 


<e. 


,1 


.., 



1125:) 


ABSTRACT 



 


In cooperation with the New York State Water Power and Control 
Commission the Geological Survey, United States Department of the Interior, 
is currently investigating the geology and ground-water resources of New 
York State. The areas selected for initial study are those in which pump- 
age from ground-water storage is already h
avy. This report presents the 
information gathered to date for the southwestern part of Broome County 
where the so-cal1ed "Triple Cities U of Binghamton, Johnson City, and 
Endicott are rapidly developing one of the largest concentrations of 
ground-water pumpage in the State. 
Included in this report is a brief geologic history of the area with 
a discussion of the principal geologic formations; records of 58 wel
s 
am 30 borings; pumpage figures for the principal ground-water supplies, 
covering a period of 8 years; hydrographs showing varia.tions in ground- 
water levels for the same period; precipitation and runoff data for the 
same period; typical chemical a.Ylalyses of water sa.mples collected from 21' 
wells and 5 surface-water sources; and a limited amount of data regarding 
ground-water temperatures. 
Examination of the assembled data suggests that the present develop- 
ment of ground -water in this arGa at critical times approaches lIJ per
ent 
of the total available supply while on the average it approximatee froll 
20 to 25 percent. The data further suggest the general location and 
extent. of the preglacial valleys and some of the areas in which satisfac- 
tory supplies of potable ground water are known to' exist. ' The report 
indicates that further development of ground-water supplies in the area. 
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should avoid the vicinities of existing well fields where wells are 


already badly overcrowded and should take advantage of certaL.." other 


selected and as yet undeveloped parts of the area where existing natural 


... 
J" ' 


fE:atures suggest the presence of satisfactory ground-water supplies. 


.) 


The report concludes by pointing out some of the obvious phases of 


the investigation requiring additional work and study to furnish 


information now entirely missing or only partly known
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INT10DUCT ION 


Purpose and scope of investigation 


""I 
y 


In the early p.qrt of 1942 the Har Produ
tion Board of the United 


, 


States, charged with the responsibility of approving locations for new 


war plants and expansions to existing plants, requested the United States 


Geological Survey to furnish information regarding the water resources 


of all areas in which satisfactorymQ
icipal'or industrial water supplies 


had already been developed. Accordingly,the Geological Survey, together 


with its cooperating agencies, initiated a program for reconnoitering the 


desired areas and prepared preliminary unpublished reports that were 


furnished to the War Production Board. Among the areas investiGated in 


New York State was the soutm
estern part of Broome COlli
ty, where municipal 


and industrial interests of the so-called "Triple Cities" of Binghamton, 


Johnson City, and Endicott were already developing large ground-water 


supplies. 


The purpose of this report is to present the reconnaissance informa- 


tion gathered in the field by J. G. Ferris during November 1942, by 


E. S. Simpson in July 1945, and by R. H. Brown in December 1945, together 


with the conclusions that may be drawn therefrom o The pressing need for 


information on this p:lrt of New York State to prevent overdevelopment, 


yet permit the maximum safe development, of the ground-water resources 


,
 


prompts the release of this report while additional data are still being 


collected. 
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Previous reports and investigations 
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Official bulletins of the New York State Museum cover the general 
geology of the State and a report by FairchildY presents interesting 


hypotheses regarding the geologic histQry of part of the area covered by 
this report. A report by Lohnan3/ describ
s the geolo
J and Ground-water 


resources in northeastern Pennsylvania bordering the southncstern part 


of Broome County, New York. 


The United States Weather Bureau has maintained observations at 


Binghamton since July 1890 and the United States Geological Survey has 


on file records of the stage and discharge of the Susquehanna River at 
-

 Conk1
n since 1912; at Binghamton from 1901 to 1912, inclusiye, (subse- 


quent stage records only are available from the Weather Bureau); at Vestal 


since f1arch 3, 1937; and for the Chenango River near Chenango Forks since 


1912. 


A bibliography of the literature pertinent to this area is included 


at the end of this report. 


,1/ Fairchild, Herman L., The Susquehanna River in Neiv York and. 
evolution of western New York drainage: N. Y. State MUs. Bull. 256, 
Jan o 1925" 


. 


2/ Lohman, Stanley W o , Ground water in northeastern Pennsy]
ania: 
Pa. Geol o Survey Bull. VJ-4, 1937. 



 


5 



11259 


Location and description pf the area 


This report covers the southwestern part of Broome.County, in the 


south-central part of New York State, on the New York-Pennsylvania State 


line. Figure 1 illustrates th
 geographic location and extent of the 


area with respect to New York State, and figure 2 is a detail map of the 


. 
; 


specific area covered. 


. 
Broome County lies in the southeastern part of the physiographic 
section of the state designated by I1i11erll as the "southwestern plateau 


province". The boundaries or limits of this province, significant to the 


water resources of Broome County, are the Catskill Mountains on the east 


and the Helderberg escarpment on the north. The Catskill I'Tolmtains con- 


taL.Yl the drainage divide between some of the water that flows west and 


southwest, eventually to reach Broome County, and the water that flows 


east or southeast into the Hudson River valley. The Helderberg escarp- 


ment forms the drainage divide between water that flows south, eventually 


reaching Broome County, and water that flows north into the T10hawk Valley 


and thence eastward into the Hudson Valley. 


Although Mil1erY. has us ed the term "plateau" in namL'1g this large 


physiographic section of Nav York State, it should be reco[nized as a 


general term. The southwestern part of Broome County would hardly convey 


the imp
ession of a plateau to the casual observer. The Susquehanna 


.,- 


3/ Miller, Wm. J., The geological history of_New York State: 
N. Y.-State Muso Bull. 255, p. 17, Nov. 1924. 


" 



 Miller, W. J., Ope cit., pp. 18-20 (see footnote 3). 
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River, flO\Aling from east to west through the area, and the Chenango River, 
entering the Susquehanna from the north at Binghamton, have carved broad 
valleys as much as Ii miles wide in the old plateau. Viewed from t.'1e 
floors of these valleys the area appears mountainous, but further in- 
vestigation indicates t..hat many of these "mountains" have a crest line 
at or near an elevation of 1,400 feet above mean sea level. Effects of 
erosion, therefore, have dissected the original pl
teau almost beyond 
recognition. 
The so-called Triple Cities of Binghamton, Johnson City, and Endicott 
are on the broad valley floors mentioned above, at altitudes ranging from 
830 feet to 900 feet above mean sea level. The combined population of 
these cities, together with several adjacent towns, is about 1 2 5,000. 
More than 100 industries in this area manufacture a diversity of products 
in
luding shoes, clothing, chewj.cals, cameras, films, aviation devices, 
auto hardware, motor trucks, and electric and foundry items. 
Plates 1, 2 and 3, prepared from photos furnished tr
ough the 
courtesy of the Binghamton Chamber of Co

erce, afford aerial views of 
the area. 
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Photo furnished through courtesy of the Binghamton Chamber of Com
erce 


View of downtown Binghamton, looking north up the Chenango River valley from 
a point nearly over the Susqueharma River. Junction of the Chenanr:;o and Sus- 
quehanna Rivers is just below the lower left limit of the picture
 In the left 
foreground is the Court Street bridEe spanning the Chenango River, a.'1d proceed- ' 
ing upstream there appear in orGcr'the Ferry Street bridge, the Delaware, Lacka- 
wanna, and Western Railroad bridge, and the Erie Railroad bridge. Above the 
railroad bridges the irregular white line indicates a dam and just beyond and 
to the right of the wQoded island above the dam careful scrutin
T will reveal 
the gray steel truss bridge at De Forest Street. The broad open area to the 
right (east) of the river and between the d

 and the De ForG
t Street bridge is 
known as Stowe Flats. 


/ill 


These key reference points may prove helpful in locating some of the wells, 
borings, and local areas discussed in later sections of this report. The angle 
at which this picture was taken does riot Show, .to good advatltage, the true pro- 
file of the, Chenango Valley. For example, the well-rounded, partially-wooded 
hill in the left center backgrotmd rises from an elevation 'of 850 feet at the, 
valley floor to a crest of 1,420 feet above mean sea level. 
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Photo furnished througJ1 courtesy of the Binghamton Chamber of Commerce 


View of downtown Binghamton looking, southeast from a poitlt near the west 
bank of the Chenango River'll The Erie and Delaware, Lackawanna, and Western 
railroad bridges spa
,ing the Chenango River appear in the right foreground 
with the Ferry Street bridge in the extreme lower rirht corner. The Sus- 
quehanna River flows from left to rirrht through the central p3.rt of the picture.. 
The Binghamton water plant is located a little to the left of the large gas 
tank on the bank of the Susquehanna River near the left center of the picture. 
One of the plant's raw-water intake cribs is visible near the middle of the 
river just to the Ie ft of the tame 0 The first line of hills just beyond the 
Susquehanna River tovJard the background of the picture rises to an average 
altitude of approximately 1,500 fee
o I

ediately behind these hills is the 
broad Susquehanna valley in the vicinity of the village of Conklin. 


.. 



Plate 3 
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Photo furnished through courtesy of the Binghamton Chamber of Commerce 


View of the "Triple Cities" area looking northwest from a point approxi- 
mately over the south bank of the SusqueharLYla River just below Rockbottom Dam. 
Junction of the Chenango and Susquehanna Rivers is just visible at the +ower 
left corner of the pictureo The broad valley floor on which most of the resi- 
dential and business sections of the "Triple Cities" have developed is well 
shown
 The wooded hills along the north side of the valley do not show to quite 
as good advantage. 


. Near the left margin of the picture, at the far edge of the thickly settled 
area, two tall smokestacks are visible 41 These are part of the 1:1estover Station 
of the New York State Electric and Gas Corp. The Johnson City water plant and 
well field are iIrL.'Tlediately beyond and to the right of these stacks., 


.. 


If'the tongue of wooded land, originating at 

e right center edge of the 
picture, is followed out it will point to a group of large buildings comprising 
part of the Ansco plant. The 1I'/e11 field is located just beyond these b1.l..t1dings. 
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Climate 


Records maintained by the United States Weather Bureau at Binghamton 


« 


for 54! years (July 1890 through 1944) are representative of the c1
te 


in the area covered by this report. Over this period of record average 


J 
, 


figures for monthly and annual precipitation and mean temperature are as 


follows: 


Table of average monthly and. annual precipitation and mean temperature 


Jan. Feb. Har. Apr. May June July Aug. 
Average Precip. 
in inches .1*, 2.27 2.19 2.81 2.72 3.29 3.43 3.50 3.52 
Average mean 
te mp . in °Fi*, 24.7 24.1 33.5 45.4 ,57.3 66.0 70.5 68.3 


Se t. Oct. Nov. Dec. Annual 
Average Precip. 
in inches.* 3.12 2.98 2.28 2.30 34.41 
Average mean 
Temp. in °F* 61.9 50.4 38.5 28.4 47 r 5 


From the above table it is apps.rent that the distribution of precipi- 


tation through the year is fairly uniform, ranging only from a low of 2.19 


inches in February to a high of 3.52 inches in August. However, appreciable 


departures from tLese averages have occurred. The floods of March 19, 1936, 


which exceeded anything previous ly on record, were preceded by a thaw, be- 


ginning on March 9, and a total precipitation of 5013 inches through ¥..arch 


19:» Unmelted snow on the ground at the end of February was about 8 inches. 


... 


Precipitation for the entire month of March finally totaled 6.24 inches. 


This represented an excess of 3.43 inches over the normal precipitation. 


.. 


i*, Taken from unpublished records of the U. S. Weather Bureau. Subject to 
revision. 
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On March 28, 1913, the second-largest floods on record occurred, preceded 


by a thaw, beginning on March 8, and precipitation totaling 3.78 inches 


through M9.rch 28. Precipitation for the entire month of M9.rch was 3.91 


inches. 


:A,. 
... 



vo notable periods of deficient rainfall have been observed. In 


August 1913, the precipitation totaled only 1.43 inches, and until 


September 16, when the lowest stream flows on record for this area occurred, 


only 0.02 inch of additional rain had fallen. Again on August 18, 19J9, 


near-record lows in stream flow occurred after a total precipitation for 


July of only 1.24 inches and for AUGUst (prior to August "18) of only 0.64 


inch. 


Referring again to the preceding table, it is noted that the average 


value for annual mean temperatures over the 54t-year period of rocord is 


47.5 0 F. Variations in annual moan temperatures have not been great, 


ranging from a low of about 43 0 F. to a high of about 49 0 F. At present 


no significant persistent trend toward a milder or more severe a1imate is 
indicated. Rafter21 divided New York State into ten climatic areas which 


he termed "natural meteorological divisions 11 . Broome County is in the 


south-central part of his 1IEastern Plateau" division. Meteorological 


records maintained for an II-year period (1891-1901, inclusive) in each 


of these ten climatic areas showed a variation in average annual precipi- 



 


tation from 34.46 inches in the Central Lakes area to 46.71 inches in the 



- 


Atlantic coast area, and a variation in average annual mean temperat
es 


from 42.2 0 F. in the northern plateau area to 50.9 0 F. in the Atlantic 


5/ Rafter, G. W
, Hydrology of the State of New York: N. Y. State 
MUs. Bull. 85, p. 50, May 1905. 
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coast area. Thus the part of Broome County cover.ed by this report appears 


to have an average a.Ylnual mean temperature slightly above the average for 


the State, and an average annual precipitation below the aver
ge for the 


. 


State. 


'" 
, Geology 


Devonian rocks. The bedrock 1IDderlying the Binghamton quadrangle and 


the eastern part of the Apalachin quadrangle belongs to the Upper Devonian 


series and consists of sandy shales, thin-bedded sandstones and flags, and 


a fev! thin bands of impure limestone. In spite of the predominan8e of 


sandstones these rocks are generally tight and have low perrleability. The 


rock formations were laid dovm in a shallow sea and after deposition were 


gradually elevated above sea level. At present the beds of rock are essen- 


tially horizontal. However, they have, in general, a regional dip to the 


south of about 40 feet per mile. Outcropping beds successively Yo'UIlger in 


age a

e encountered from north to south across this area because of the 


southward dip. Superimposed upon the dip is a series of low folds CI The 


axes of the more or less parallel folds trend in a general east-west direc- 


tion.. In addition to the folding, the rocks also have two sets of nearly 
vertical joints or cracks
 Accorcing to wedelSl one set is approximately 


perpendicular to the folds and the other is approximately parallel with 


them. Most of these openin
s cut the rocks at right angles to tu.'1e bedding 


. 


planes and are generally vertical" The well-developed systems of joints 


,provide channels in which &round water moves. 


Since the uplifting above sea level that followed Devonian deposition 


6/ Wedel, A. A", Geologic structure of the Devonian strata of south- 
central New York: N. Y. State Mus. Bull. 294, p& 33, 1932. 


10 



11259 


the Binghamton area has been more or less continuously exposed to the 


forces of erosion, which have produced a maturely-dissected topographv. 


The present major features of relief were, for the most part, produced by 


-;, 


normal stream erosion of the nearly horizontal shales and sandstones
 


'" 
" 


Pleistocene and Recent deposits . Near the end of this long period of 
erosion a continental glacier invaded NeN York State. The glacier modified 


some of the major features of relief and developed many minor featurese 


Glacial erosion and deposition profo

dly affected the character of exist- 


ing drainage and produced the conditions which make possible the large 


supply of ground water in the Binghamton region. 
The erosional effects of glaciation will be considered first e Holmesll 


states that, from the results of glacial studies made thus far, there seems 


to be general agreement that the uplands of the Allegheny Plateau section 


of N
v York State have undergone only slight modification by the 


continental 81aciers, principally by deposition. There are several evi- 


dences in the Binghamton area that the ice covering the uplands apparently 


was relatively inactive and failed to change the topography notably., 


Quantities of residual soil, even on the hilltops and open areas, were not 


removed. Many prominent cliffs show angular form o Glacial striae or 


scratches are light and suggest weak ice erosion. 


In contrast to the uplands the arTlO1.ll1t of ice erosion appears to have 


. 


been great in the main preglacial valleys, the location of w

ch in their 


larger features is believed to have been essentially that of t.he present 


land surface
 Especially did the Glacier modify the large valleys which 


-
7/ Holmes; C. D., 51acia1 erosion in a dissected plateau: Am. Jour o 
SCio,-5th ser., vol
 33, p. 218, 1937. 
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were roughly parallel to the main ice movements. Glacial striae fOli..Yld on 


the upland surfaces give a clue to the direction of ice movement. The 


general direction in the Binghamton region seems to have been southwesterly 


. 


and westerly. There is considerable variation, however, even in small areas, 


>l- 
t; 


which indicates that the direction of ice movement differed somewhat at 

r 
different times. The courses of the present Chenango and Susquehanna 


t. 


river valleys, a..
d to some degree that of the Nanticoke Creek val1ey, lie 


parallel to the general direction of ice movement and show the greatest 


evidence of ice erosion. Along these main valleys are many tributary 


valleys which were not extensively deepened. The difference in elevation 


of the rock floors near the junctions of these hanging valleys and the 


deepened valleys is clear evidence of the great amount of erosion in the 


latter 8 Reference to the topographic maps of the Apalachin and Binghamton 


quadrangles wll1 show the straight and open nature of the large valleys. 


A nu."nber of truncated spurs may be found that result ed from the removal by 


the ice of spurs of bedrock extending into these valleys. Further testi- 


mony of extensive ice erosion is the broad, U-shaped cross-section of the 


la:rge valleys Q The steep walls_and the rounded bottoms of their bedrock 


profile is shown by the records for wells and borings which extend to 


solid rock (see fig
 4, sections B-B and C-C). The longitudinal profile 


of the rock floor of the Chenango and Susquehanna Valleys indj cates that 


, 


it may have a gradient opposite to the direction of present-day drainage 


(see fig. 3, section A-A, bori..
g 8 to Em 46). However, this is uncertain 


... 


because some of these wells and borings may not lie close to the trace of 


the deepest part of the rock floors of the Chenango and Susqueha

a valleys 


12 
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and thereby may give rock elevations that are mtsleadL
g. If a reverse 


gradient does exist, stream erosion could not have produced such a gradient. 


The direction of movement of glacial ice is dependent in large measure on 


,. 


,. 


t
e surface gradient of the ice and glaciers scour the rock floo
s in 


)10 


valleys in some places to a grade opposite to the direction of advance of 


the ice tl 


The deposits of the continental glacier and the weathered material 


derived from them constitute a large J?8.rt of the soil in the Binghamton 


region. Spread over most of the area is a veneer of glacial till compos ed 


of a mixture of clay and larger rock fragments, the composition and depth 
of which differ from place to place o According to Lounsbury and othersg/ 


the soils of the uplands in BroaneA Count;r were derived largely from fine- 


grained sandstones and shales underlying the soil mass but they are not 


strictly residual because the glaciers brought in some foreign materials. 


These, however, are more plentiful in the valleys than on the uplands" 
Holm.es2/ points out, with reference to the thiclmess of some of the de- 


posits, that the terminal drift is strongly concentrated in the valleys, 


whereas on the uplands it is so limited as-to make the recognition of 
continuous moraines difficult and uncertain o According to Tarr lOI wells 


from 10 to 20 f
et deep usually pass through the drift sheet to the rock 


, 


QI Lounsbury, C., Hasty, A. H., KinsTIan, D
 F., Baran, J. Ho, Soil 
survey of Broome County, Ne.'\T Yo
k: U. S. Dept" AgrJ>, Bur. Chemistry and 
Soils Series, No. 11, pPo'll-12, 1932. 



 


-9/ Holmes, C. D., Glacial erosion in a dissected plateau: 


 Jour. 
Sci
,-5th serO} vole 33, po 222, 1937. 


10/ Willia
B, H. Sa, Tarr, R. S., and Kindle, E. Me, Geol. Survey 
Atlas, Watkins Glen-Catatonk folio G No. 169, p. 16, 1909. 
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almost eveJ'Y1Nhere except in the valley bottoms. Also, the sT:laller valleys 


away from the main streams are not, as a general rule, ,deeply filled with 


drift, but here and there wells reveal such a depth as to indicate the 


presence of buried valleys fJ Tarr states further that the main valleys and 


.,t 


the lower portions of some of the larger valleys tributarJ to them are 


deeply filled. 


A contrast in the character of deposition may be noted not only be- 


tween the valleys and uplands but also between the northern and southern 


parts of the Binghamton and Apalachi.'Yl quadrangles.. Distinct deposits of 


two separate drift 'sheets, named the Olean and Bingh&
ton drifts by 
l1acClintock and Apfel, 11/ are recognized. The southern border of the 


Binghamton drift, the younger of the two, is marked by the Bingha::ton 


moraine. This moraine has been traced along the south side of the Susque- 


hanna River from the western bOUJlda:"'y of the area covered by this report 
I 
to Bing t amton 

d from Binghamton up the Chenango Valley to the Broome 
County oundary. The Binghamton drift sheet itself seems to be much more 
I 
prominent in topographic expression than that of the Olean drift, part of 


which i crossed. The Olean drift extends across the Binghamton and 
, 
Apalachrn quadrangles south from the Binghamton moraine. It is described 
by ¥BcClintock and Apfel as a thin and topographically relatively unim- 
port ant I drift sheet which differs strikingly from the Bingham
on drift in 


f 


the lack of both igneous erratics and limestones. The thin covering of 


,. 


glacial till and the morainal deposits are, in general, only moderately 


11/ r1acClintock, P.; and Apfel, E. T., 'Corr-elation of the drifts of 
the S ala manca re-entrant, New York: Geal. Soc. of Am. Bull., vol. 55, 
pIt 1155, 1944. 
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great r

ge in size o 


a mixt urr 


of fragments which have a 


permeable because they are composed of 


w. 


The glacial deposits containecl in the Susquehanna and Chenango Valleys 
I 
are principally of three t
1pes: outwash sands rnd gravels, lake clays, 
and morainal deposits o The character of the outwash gravels and the lake 
I 
clays is particularly important with reference ro ground-water supply in, 
this region. The outwash was deposited by strej supplied by meltwater 
emerging from the glacier that were heavily laden with sediments. The 
I 
sediments range from silt to coarse gravels and occur in beds that show a 
I - 
fair degree of sorting. They are very permeablf' in contrast to the 
morainal deposits. logs of wells and borings ificate that most 0 f the 
beds of outwash are probably interconnected, Tr e thickness of the beds 
differs even in short distances. This differencr was probably caused by 
the erratic shifting of the channe:s of the glacial-fed streaITs
 Lakes 
existed at different times in the valleys closelto the ice: \vhere the 
valleys sloped toward the ice or where morainal. dams existed dorlnstream. 
I 
Fine materials were deposited over the bottoms of these lakes. This is 
I 
revealed in most of the logs of wells and borinfs by the occurrence of 
different thiclmesses of clay and silt. t.Jhere the clays extend over large 
areas ground water underlying the clay beds mayioccur under artesian 
pressure. The outwash deposits, the most extensive of the three types 


'" 


occurring in the valleys, are rather limited in horizontal extente They 


are bounded by the relatively impermeable rock walls of the valleys. The 


.. 


total thickness of valley fill is considerable, as shown by logs of wells 


and borings in the deeper parts of the old valley challi
els. A number of 
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the logs show no rock at depths of 170 feet below the flat surface of the 


valley floors, and in well Bm 96 rock is reported to occur at a depth of 


346 feet below the land surface", 


Postglacial erosion has had relatively little influence on the deposits 


., 


formed during the ice age. Some deposits have been removed and redeposited 


on the flood plains bordering the stre

s and in alluvial fans formed 


lvhere upland streams enter the 1ar ger valleys. The narro\'v strip of Recent 


deposits bordering the main rivers is relativ
ly shallow. Present drainage 


has little effect on the main valley features but rather is influenced by 


the features themselves. 


GROUND 
JATER 


Occurrence 


As indicated in the geologic section of this report, the rock forma- 


tions in Broome County belong to the Devonian system and consist primarily 


of shales and sandstones. They were laid down in flat sheets or beds of 


vast areal extent and were later tilted slightly (30 to 50 feet per mile 
according to Miller 12 / ) to the south or southwest. Subsequent development 


of streams over the area gradually dissected the original beds, forming 


ma..t1y valleys. The larger streams carved valleys as deep as 800 feet, 


measured from the top of the oriGinal plateau to the valley floor. later 


deposition of clays, sands, and gravels on these valley floors provided 


. 


natural undergro
t1d reservoirs lor the storage of ground water. 


.. 


12/ 
liller
 William J., op. cit., p. 18 (see footnote 3). 


1/' 
......0 
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In the southwestern part of Broome County the present Chenango and 


Susquehanna Rivers have deposited on their old valley floors clays, s&
ds, 


and gravels ranging up to more than 200 feet in total thickness (see log 


. 


of well Bm 14). In figure 2 the 900-foot contol
 line has been traced to 
t indicate the approximate present boundaries of the Chenango and Susquehanna 
River valley floors. Above this contour the valley slopes rise steeply to 


an average elevation of about 1,400 feet above mean sea level. Below the 


900-.foot contour the valley floors are fairly level. The bulk of the 


industrial, cormnercial, and residential development of the area lies within 


this contour. 


All of the pri
cipal potable ground-water supplies in this area are 


derived from wells developed in the river gravels of the old valley bottom. 


Because of the random deposition of the gravels, however, it is difficult 


to r
edict exact locations at which successful wells may be drilled and 


developed 0 General areas of good J
eld may be selected by studying records 


of existing wells, test wells, and borings, Records of 58 wells and 30 


borings are given at the end of this report. 


Because the beds available, for grolli'1d-water storage are thickest in 


the lowest-lying parts of the old river valleys, it is pertinent to the 


selection of areas of high yield to determine the course of the old 


,Susquehanna and Chenango River channels. The locations of all wells and 


borinGs us ed in this :;:'eport have been plotted in figure 2. As inc.icated 


in the legend, the figures in parentheses show elevations of the lmder- 


. 


l
ting rock, and where no rock was reached a minus sign follows the figure. 


The broken curved line dra'wn through the present Chenango and Susquehanna 



-- 


1'1 
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Valleys indicates the most probabl
 location for the axis of tqe old river 
chann81 that can be inferred from a careful analysis of all currently- 


available records of borings to rock and existing successful TI81ls. 


., 
This 


, 


shows how the present channel of th6 Susquehanna River in its course through 
BinEhamton and Jo

son City is nearly 200 feet higher than the old chan
el 
and is against the extreme southern side of the valley, where only a rela- 
tively thin layer of sed.iment and t ill mantles the underlying rock. Else- 
where, do
vn the Susquehanna Valley from Johnson City to Vestal and up the 
Chenango Valley as far as Chenango Bridge, the present channels do not 
deviate materially from the inferred location of the old channels. 
New small ground-water supplies may still be developed at many other 
sites on the valley floors, depending upon the distribution of scattered, 
more or less isolated, gravel beds.., Extensive test drilling would be 
necessary, however, to locate and define these beds accurately
 Cfiances 
for securing large supplies of ground water should bB better within the 
limits of the old river channels Q 
A few wells have been drilled into the sedimentary rocks below the 
surficial beds of clay and gravel but r
ost yield highly-w
ner
lized water. 
Because of the relative tightness of the rock their yields are 100V (see 
records of wells Bm 17, Bm 28, Bm 33, Bm 53, and Em 54, and table 4, water 
s

le 

alyses). 
The principal potable 
ound-water supplies of southwestern Droome 
COlmty occur or originate in a fairly well-localized area
 As the under- 
lying sedimentary rocks do not appear to be altered or greatly broken and 
do n6t readily transmit ground water, no conduits exist for transporting 


t 
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ground water from remote areas. Obviously, then,the principal aquifers 


are the disconnected gravel beds scattered through the material deposited 


by the rivers along their valley floors. Thus the catchment or drainage 


areas of the streams in Broome County are evidently as significant to the 


j 


potential ground-water development as they are to surface-water flow. 


The principal ground
vater divides probably coincide very nearly with 


topographic divides. 


As indicated in a later section of this report, dealinG 
ith relation 


\ 
between surface water and ground water, drainage from an area of 228 


square miles is potentially available to recharge the gravels and sands 


in southwestern Broome County. Some of the rainfall on this area finds 


its way to the water table in the valley bottoms by direct downward perco- 


lation through the overburden in areas where little or no clay or silt is 


present; by inflow into the rims or edges of the overburden where it over- 


laps the rock slopes of the valleys; and by surface drainage into streams 


that flow over exposed beds of sand or gravel. Some conception of the 


disposition of the water-bearing beds May be obtained from the profiles or 


sectional views shown in figures 3 and 4. Figure 3 gives a sectional view 


(A-A) along the inferred axis of the old river channel and fiel
e 4 gives 


two sectional views (B-B and C-C) transverse to the old channel. Hells 


or borings located near, but not actually on, these sections have been 


used to obtain a more complete yicture
 


Examination of section A-A, figure 3, further emphasizes the complex 


arrangement of the water-bearing sands 3J.'1d gravels. it-There data were avail- 


able the locations of well screens have been shown by means of heavy 
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vertical lines adjacent to the a
propriate well section. The distribution 


of screen depths shows that water is drawn from several strata rangL
g from 


approxiwately 50 feet to 130 feet below the land surface. Evidently, with 


the data now available it is impossible to trace out anyone continuous 


layer or stratum and label it the principal water-bearing zone. 


It is significant to note that in nearly every well section clay is 


present above the water-bearL
g sands and gravels e This suggests artesian 


conditions of at least local extent, with no direct local connection be- 


tween the deeper ground-water bodies and the surface-water bodies
 


One feature concerning the dral;'ling of section A-A remains to be con- 


sidered. If this section line as shovm on figure 2 is assumed to approxi- 


mate the bottom or deepest-lyinf; trace of the old Chenango and Susquehanna 


Valleys, the logs of wells located to one side of the section line will 


indicate rock elevations that are too highc. Thus if a curve if drawn 


through the rock elevations shovm by section A-A, figure 3, certain sec- 


tions of the curve will also be too higho A true profile of the rock 


surface along the true bottom of the valley would be given by a slightly 


lower curve. 


Two transverse sections are drawn in figure 4Q Their selection was 


necessarily lL

ted by the location of existing wellso Neither section 


is exactly normal to the axis of the old valley. They suggest valley 
'. 


widths slightly greater than the present widths. 


Section B-B, traversing the heart of Bingh

ton, begins on high 


ground north of the north end of Charles S
reet, dips dovvn across the low 


Imolls in Spring Forest Ceme tery, crosses the Chenango River below the 
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Ferry Street bridge and the Susquehanna River just below Rockbottom Dam, 


and ends on high ground again just south of the Susquehanna River.. A curve 


dravm through the rock elevations shown on this section reveals quite clearl J 


that the old rivers skirted the north side of the valley. The section 


'" 


further indicates how rapidly the unconsolidated s edimentary deposit
 thin 


out, proceeding from northwest to southeast across the valley, until in 


the vicinity of Rockbottom Dam they disappear entirely and the present 


,Susquehanna River flows directly over. the underlying rock o In fact out- 


crops of rock may be seen on the south bank of the river
 


It is instructive to compare the above section with section C-C, taken 


I 
diagonally across the valley in the vicinity of the Endwel1-Endicott town 


line. Unfortunately, the only existing wells for which data were avai1- 


able are located north of the Susquehanna River 0 Although the s.ection is 


"- 
therefore only half complete it suggests a significant change in the shape 


of the old river valley. If the southeastern half of the profile is 


approximately an image or reflection of the ,readily visualized northwestern 


half of the profile , it may be said that the buried valley at this section 


is narrow 
ld deep and at a lower elevation than at section B-B where the 


valley has a relatively broad, shallow outline. 


Conditions indicated by the transverse sections qescribed above, how- 


ever, should be recognized as having only IL
ited, local application. 


Considerable additional drilline and subsurface exploration will be neces- 


sary before the whole storJr can be told. 


The rock elevations shown in figure 2 obviously do not provide adequate 


coverage to permit contouring the old valley floors. Careful study, however, 
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of the arrangement of the plotted elevations suggests two rather distinct 


valley-floor levels. It is noted that the bedrock elevations east of well 


Em 56 average about 730 feet above mean sea level, whereas thos€ west of 


3m,56 average about 650 feet. Apparently there is a definite break or 


Ii, 


step between well Bm 56 and 'Boring 94, indicating two valley-floor 1pvels. 


The upper, older level underlies the Binghamton and Johnson City areas; 


the l
ler, younger level underlies the Endwell, Endicott, and Vestal areas. 


The longitudinal profile, section A-A, given in figure 3, fUl
ther illus- 


trates this apparent break in valley-floor levels. 


. . 
Present slopes of stream beds In the southwestern part of Broome 


County approximate 2! feet per mile for the Susquehanna River from the 


Chenango River to Nanticoke Creek, 8 feet per mile for Nanticoke Creek 
from the vicinity of (below) Union Center to the Susquehanna River; and 3i- 


'J 


feet per mile for the Chenango River from Fenton to the Susquehanna River
 


Divergence between the present Dnd the past or preglacial slopes of the 


Susquehanna River valley is indicated by noting 'the increasing thickness 


of the water-bearing sand and gravel 'beds, proceeding downstream. Qom- 


parison of the logs of wells Em 38 and Bm 65 provides a typical example. 


Similar comparisons can be made us ing other pairs of wells. 


Between the limits, therefore, of the present valley floors and the 


buried preglacial valley floors lie the principal aquifers of the south- 


f 


western Broome County area. 


Water-table fluctuations 


Same indication of natural fluctuations of ground-wate
 levels is 


obtained from records of the Johnson City Water Department, the Ansco 
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Corporation, and the International 'Business Machines Corporation. All 


water-level observations made by these three agencies, however, were made 


within the cone of depression of one or more pumped wells. Thus some of 


the natural seasonal variations in ground-water level are either greatly 


I> 


overshadowed or entirely obscured by the variations due to-pumpage o 


Figure 5 shows total monthly pumpage from the International Business 


Machines well field and mean monthl
 water-table fluctuations based Qn 
air-line measurements, during pumping, in well Em 61. As the air-line 


readings are taken to the nearest pound per square inch the conversions 


to water level are only accurate to about the nearest 2 feet. In the same 


. 
figure are also shown the monthly precipitation, as measured by the U. S.' 


Weather Bureau at Binghamton, and the mean monthly discharge of the Susque- 


hanna River at Vestal. Discharge measurements are accurate to within 5 


percent and are taken at a station 101 mile s downstream from the Inter- 


national Business Machines well field. No perennial surface streams enter 


this lol-mile reach of river. 


Examination of the various plotted curves leads to several significant 


observations. A steady increase in average monthly p

age at the Inter- 


national Business Machines well field, from about 30 million gallons in 


1937 to 67 million gallons in 1943, has been reflected in a persistent 


'''. 


downward trend in ground-water levels, the dec
ine totaling about 25 feet.' 
Whe
eas originally all pump impellers in the International Business 

chine
 


wells were located 60 feet below the pumphouse pits it was necessary to 


reset them at a depth of 80 feet in rnrch and April 19440 
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Despite the fact that all water-level observations were made under 
pumping conditions, some seasonal variations in the water table are quite 
apparent v Note particul
rly the sharp rises, leading to yearly highs, 
that occur each spring in March or April. These are occasioned by the 
sudden thawing of the ground, permitting the melting snow to percolate 
downward into the underground reservoirs. Yearly lows occur in July or 
August when transpiration and evaporation losses are heavy and pumpage is 
at or just past the maximum. 
Figure 6 shows monthly water levels and pumpage at the JUlSCO Corpora- 
tion well field and the Johnson City Hater Plant well field. 110nthly 
precipitation at Binghamton is given again. Its relation to water levels 
is greatly obscured by the heavy pumping. Water levels at the Ansco 
Corporation were measured with a tape in a small-diameter observation well 
(not described in this report) near the center of the well field. Water 
levels at the Johnson City\
ater Plant were measured by an air line in 
well Bm 51, except for the period October 1938 to December 1941, inclusive. 
During this period the air line was unserviceable and measurements were 
made in well Em 50, using an air line. 
Note the general persistent do

ward trend in water levels at the 
Allsco field from 1937 tDIough 1942, r
flecting a steady increase in the 
average monthly p

page; the seasonal rises occurring in the spring; and 
the lows occurring in the middle or latter part of the summer. The record 
indicates a total decline in water levels from 1937 through 1942 approxi- 
mating 15 feet, the increase in average monthly pumpage being from about 
68 

llion gallons to 89 million gallons. 
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Relations among water levels, p

page, and precipitation at the John- 
son City field are more obscure, probably due primarily to the fact that 
observations were made in a pumped well whore the lengths of periods of 
prior operation varied. It is still possible, however, to trace a steady 
rise in water levels during 1937 and 1938, when pumpage was rapidly de- 
creasing 0 From 1939 through 1944 the water levels apparently declined 
slowly in response to a steady increase in averafoe monthly pumpage from 
about III million gallons to 156 million gallons, the net decline totaling 
approximately 10 feet. The two extremes in seasonal water-table fluctua- 
tions are apparent each year throughout the period of record shown. 
The fact that water levels have declined with increased p

page is 
not of itself alarming, especially when it is realized that the observa- 
tions have been made near the centers of the several cones of dopression. 
Future detailed area-wide observations will be necessary to determine the 
extent and shape of these cones of depression and to predict under what 
circumstances equilibrium conditions may be established. 


. 


Development and uses of ground water 
Public supplies 
In the southwestern part of Broome County approximately 75 percent 
of the recorded ground-water pumpa
e is now ;being used for public supply. 
It is pertinent, therefore, to describe briefly each of the public-supply 
sJ
tems. All of them, it should be noted (see fig. 2), are located near 
the apparent center of the old glacial valley. 
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The village of Hillcrest derives its water supply from two wells, 


Em 14 and 15, located 67 feet apart on the east side of the present Chenango 


Valley bottom. Logs and descriptions of these wells are given in the 


section of this report, on records of wells, and a description of the 


quality of the water may be found in table 4. Computations of the trans- 


missibility and permeability of the aquifer tapped by these wells are 


given under "Quantitative observations lt . Pumpage figures are recorded in 


table 1. 


The city of Binghamton obtains about 90 percent of its water supply 


from the Susquehanna River but the remaining 10 percent is pumped from a 


gravel-packed well, Em 26, located near the east bank of the. Chenango 
River in the so-called Stowe Flats area. The log and description of the 


well is given in the section on record of wells, a water analysis is 


given in table 4, and pumpage figures are recorded in table 13 Daily 


pumpage from the well averages about 800,000 gallons. The well is equipped 


with a zeolite softener and the entire installation operates automatically, 


pumping the softened water directly into the distribution system. 


One of the largest municipal ground-water supplies in the area is 


that developed by the village of Johnson City. Three Kellytype wells, 


Em 50, Bm 51, and Em 52 located, as shown by figure 7, on the north bank 


of the Susquehan.T'la River, supply the industrial and domestic needs o'f a 
., .., 


village of more than 13,000 people, as well as the adjacent communities 


. 


of Westover, Fairmont, Oakdale, and Prospect Terrace. The pumping is 


JJo. 


usually arranged so that at anyone time only two of the three wells are 


in operation. This permits some rotation of the water demand but the 
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principal benefits are of a mechanical and operational nature rather than 
hydraulic. The wells are located vdthin an area so small that they inter- 
fere with each other. Probably the minimum distance between wells of any 
pair her.e should be about 1,000 feet instead of 125 feet to reduce inter- 
ference o For additional data on these wells reference should be made to 
the section on records of wells, to table 1, and to table 4, giving vlell 
logs and descriptions, pumpage figures, and water analyses, respectively. 
The daily pumpage averages more than 5 million gallons. The water is 
chlorinated at the wells before being pumped into the distribution system o 
The village of Endicott develops a ground-water supply for the in- 
dustrial and domestic needs of more than 20,000 people; and supplies the 
adjacent communities of West Endicott, Endwell, and Vestal. The principal 
part of this supply is p

ped from a well field located, as shown in 
figure 8, on the north bank of the Susquehanna River, and comprising 26 
wells averaging about 150 feet in depth
 As indicated by the sketch the 
well field occupies an area approximately 120 feet by 280 feet, and 24 of 
the wells are concentrated in the eastern half of the fi
ld. Obviously,' 
then, there is considerable interference among the wells and no single 
well can be operated at the maximum yield of \!\lhich it would be capable if 
it were the only well in the area e In addition to the above-described well 
field four other wells, Bm 58, Bm 66" Bm 67, and Bm 78, located at separate 
sites around the Endicott-Endwell area, furnish the balance of the total 
supply required
 Detailed locations 

d several well logs arc given in 
the section on records of wells, and tables 1 and 4 give pumpage figures 
and water analyses. The daily pumpage averages more than 9 million gallons. 


.. 
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The water is chlorinated at the well field pumping station and at the in- 


dividual pump houses before deliver
T to the distribution system. 



 


Industrial supplies 



 


Supplies for two of the principal industrial users of ground water 


. 


were investigated anf pertinent data regarding their installations are 
I 
presented below. I 
The Ansco corpotation, whose plants are in the northwestern part of 
Binghamton, obtains 
he water req
ired in its man
facturing processes from 
a field of five well
 located as shown by figure 9. The average depth of 
I 
the wells is about lrO feet. The distance between any two wells is not 
great enough to prev
nt mutual interference. The cone of depression created 
I 
qy operation of the tells is apparently elongated in an east-west direction, 
as the hills rising from the valley floor about 1,000 feet north of the 
field restrict the f
ll development of the cone in that direction. One 
I 
additional well
 Bm 
8, located about 2,100 feet east of the field and not 
shown on the locatio
 sketch: is used as part of the Ansco supply. Details 
of the wells and the
 logs are given in the section on records of wells, 
an
 pumpage and water-analYsis data appear in tables 1 and 4. The daily 
pumpage averages mort than 3 million gallons. 
The Internationtl Busi
ess ¥achines Corporation, whose plant is in the 
eastern section of E j dicott, utilizes a field of four wells to provide the 
water required in it industrial processes. Figure 10 indicates the loca- 
tion of the well fietd, on the north bank of the SusquehaTh1a River, and 
the arrangement of tfe wells
 Again, however, the spacing between , wells 
is too small to prev nt interference. The section on records of wells 
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describes the wells and gives the available lo
s. Tables I and 4 contain 
pertinent pumpage data and data on quality of water. The daily pumpage 
averages nearly 2 million gallons. 
In addition to the foregoing supplies, there are many small separate 
supplies having a semi-industrial application in the air-conditioning 
field. A few of the rlany wells in the area known to be used for this purpose 
are described in this report. Reference should be made to wells Bm 31, 
3m. 33, and Bm 37 in the section on records of wells. 



 
. 


Private supplies 


Beyond the present economical reach of city mains are to be fo
d 
nl.1lTIBrouS small private ground-water supplies <:> 1'lany of "these supplies are 
derived from wells drilled through relatively shallow 

consolidated 
materials into rock, for the areas outside the zones served by the city 
0: village systems are often on higher land, 
bove the valley floor; where 
the depth to rock is not great. Records of wells Bm 6, Bm 12, Bm 17, Bm 21, 
Bm 22, Bm 24, Bm 79, and Bm 83, given in this report, are tJ
ical of the 
private supplies investigated. Numero
s others scattered over the entire 
southwestern part of Broome County remain to be canvassed. 
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NOTES: 
FILLED CIRCLES INDICATE WELLS 
CURRENTLY IN USE. 
OPEN CIRCLES INDICATE 
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Although no controlled quantitative tests have yet been wade on the 


aquifers in the southwestern part of Broome County, an indication of the 


permeability to be expected when such tests are possible is obtained :rom 


observations made on a test well (Bm 16) d1ITing a period of p

ping from 


one of the Village oX Hillcrest supply wells (Em 14) located approximately 


50 feet away, after it nad been shut down for over 8 hours
 The rate of 


pumpage was not measured but wa
 estimated to be 200 gpm. The following 


table summarizes the data collected: 


Observations made on well Bm'16, July 10, 1945 


Ti.me Depth to Drawdown 
Hour t v'.f3. t er s 
minutes feet feet, 
8:40 p.m. 1 6 .38 
8:44 0.00 
8:46 2 16
90 0.52 
8:48 4 17.35 0.97 
8;49 5 17.41 1.03 
8:50 6 17.45 1.07 
8:51 7 17.48 1.10 
8:52 8 17.50 1.12 
8: 52} 8.5 17.52 1.,14 
8:54 10 17.55 1.17 
8:55 11 17057 1,.19 
8:57t 13.5 17.61 1.23 
9:00 16 17.64 1.26 
9:02 18 17.68 1.30 
9:04 20 17.70 1.32 
9:06' 22 17.71 1.33 
9:09 25 17.73 1
35 
9:13 29 17.76 +..38 
9:15 31 17.77 1.39 
9:20 36 17.80 1.42 
9:22 38 17.80 1.42 
9:26 42- 17.82 1.44 
9:31! 47.5 17.84 1.46 
9:38 54 17.85 1.1;7 
9:50 66 17.86 1.48 
JO 


::?enarks 


Static level, July 
10, 1945. 
PQmping Begins in Well 
Bm 14 


Final observation 



To make use of these, data a formu1e. developed by Theis and discussed:' 
in a paper by Wenze l!l( is employed. This gives the drawdorm in the 
v
cinlty of a discharging ft11 in terms or the discharge of the wen and! ' 
the coefficients of' transmissibility and storage of the aquif"eF. \The co- 
efficient of transmissibility of the aquifer is defined, as discharge per 
unit width of the aquifer (measured normal to the direction of flow) per 
\ 


unit hydraulic gradient. As us ed by the Ge?logical Survey the coefficient' 
of transmissibility is commonly expres'sed in gallons per day per foot. The' 
, , - 


coefficient of storage is defined as the volume of water that a unit decl1De, 
of head releases from storage in a vertical prism of the aquifer ot 'unit 


c!'oss-section. It is expressed as a decimal fraction. The definition 
r ' 
\ 
the coefficient of permeability introduces the idea of, discharge of the 
aquifer per ,unit area instead of per unit width. As ,used by the Geolottc
 ' 
J 


Survey the coefficient of permeability is commonly expressed 1n gallons 


per day per square foot._ 


The basic formula developed by Theis for determining th,ese 


coefficients is written ' 


. s-
 
- 41fT 


/ cx"') e 
{is 
J
 . T t 


-u 


du . . 


. . 



 . . . . (i) 


u 


r 2 S 
where ' u =: 4 T t 
and r = distance trom the pumping well 
. 
t = t:i.rr& elapsed Isince start ot pumping 
T = transmissibility of the aquifer 
S '. coefficient ot stora
 of' tht aquifer 
Q = discharge of the pumping well 
13/ Wenzel, L
 K., Methods for determining permeabi1it,'of'''ater,
 
materIa"1s: U. s. Qeol
 Survey Water-Supply- Paper 887, PP. ,8749. 191t2
,'- 


-- 
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Integration of equation (1) and substitution of limits gives 
5 = 4
T [- 0.577,- lO
'U:ll- 2

2 3.
 .. · · · · · ...1 (2) 
For large values of t, howeyer, u becomes quite small so that 
nly 
the first two terms in the right hand side of equation (2) need be 


considered.. Thus 


5 = $ [lOg e G) - 0.577} · · · · · · 


., .. . 


. .'.,. 


(3) 


and 


or 5 = 4
 T [lOg e t ;I 
 
 - 0.577 ] 
10g e e 0.577 - 0.577 
. e 0.577 - 1.781 


. . 0 


. ',. '. . 


. 0 . (4) 


But 


Thus by substituting in equation (4) 


5 = 4 
 'r [loge' 

eO .5'n J · · · · · · · · · · · · " ( 5 ) 
and because loge N z 2.30 10g10N 


5 = 2 4
T Q [lOglO 2. 
;t ]. . .'. . . . . . . . \. . ( 6) 
If' r is held constant then equation (6) wi11 give the relation between 
drawdown and time at a fixed distance from the' pUmping well. This is the 


equation of a straight line where the drawdown 5 is plotted ,agairtst the 


'log of time t '. 


,. 


The data collected during the Hillcrest pumping test are 'plotted in 


figure 11, in the manner just suggested, and a straight line is <;\rawt1.- 


through the plotted points. 
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The decrease in the rate of drawdown toward the end of the test, 


indicated by the progressive divergence from the straight line of ' 'the last 


few points plotted, suggests that the aquifer is connected with the river. 


The exact determination of the reach of river supplying the aquifer would 



 


require two or three observation wells instead of the single observation 


well' used in this test.- 
If equation (6) is re-written to show the change in drawdown, 
s, 


occurring between time t2 and time tl' where t2 > tl then 


It- I 
,6, s = 2.30 Q 1 10g 10 ...3. .......'..... (7) 
4 -rr T I t l 
!' 
 - 
Equation (7) can be further simplified by selecting the times t2 


and t 1 so that they occur just one log cycle apart. 
t2 
Then, 10glO tl = 1, and 


/\ s - 2 ;30 Q 
u - 4 1f T 


. . . 


. . . . 


. . 


. . . . 


(8) 


This provides a ready means for deter

nine the coefficient of trans- 


missibillty T, since from equation (8) 


T - 2.30" Q 
- 4 Tr 6 s 


.'..... 


. . . . . . . . . (9) 



 figure 11 the straight line shows a change 1n
 drawd
, I:J Sj 
f 
0.48 foot in one log cycle of time. With Q · 200 gpn,. or 288,000 gp:i, 
substitution in equation (9) gives / 


T = 2.30 x 288
OOO 
 - 110,000 gpd pe r ft 
4 1r x' O . 
 f - , 
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The coefficient of storage S may be determined by letting the draw- 


down s in equation (6) equal zero. Then 


.log 10 2.25Tt = 0 
r 2 S 


. 0 . . . . . . 0 . . .0. . . 


(10) 


... 


or 


2.25Tt = 1 
r 2 S 


. . . . . . . . . . . . . . . . 


(11) 


and 


s = 2.2
2Tt . 0 . . . . . j . . .. (12) 
r 


In figure 11 the straight line intersects the zero-drawdown line at time 
t = 0.037 min. Using r = 50 ft, T = 110,000 gpd per it or 10.2 cfm per 


ft, and substituting in equation (12) gives 


S = 2.25 x lO
2 x 0.037 = 0.00034 
50 x 50 , 


The low order of magnitude of this. coefficient indicates artesian 


conditions. 


If, as indicated by the log of well Em 14, the average thickness m 


of the aquifer in the vicinity is approximately 50 feet, the coefficient 


of permeability P may be computed as 


.- 
p - T _ 110,000 gpd/ft - 2 200 gpd per sq ft 
- in - 50 .rt -, 


These values for T and P are within the ordinary range for sand and gravel 
aquifers .W However, they should not be interpreted. strictlY' as indic
- 


tive of the maximum rate at which water can be withdrawn from the entire 


width 'and depth of tl1e glacial valley. The values given above refer only 


W Wenzel, L. K., Ope cit., p. 1; (see ,footnote 13). 
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to one stratmn of the many '
later-bearing strata in the valley. As indi-, 


cated previously in this report, additional test drilling and further 
\ 


quantitative studies will be necessary to define precisely the location, 


extent, and permeabili ty of the many water-bearing sands and grayels. 


Specific capacity 
Meinz
r12! defines the specific capacity of a well as its rate of 


discharge per unit of drawdown. For wells of the same diameter comparison 
of the specific capacities will indicate, to a limited extent, the rela- 
tive abilities of the various aquifers to deliver water. The following 


tabulation of the specific capacities of selected wells in the south- 




stern part of Broome County pel
ts such comparisons to be made. For 


convenience the wells. used in this tabulation are grouped in numerical 


order according to casing dia.'1leter and to the aquifers penetrated. 
Dr aw- S . .;' . 
peC'l....J.c 
Well I Diameter down Discharge capacity 
No, inches feet gpm gprrt/ ft 
(Wells m:'rock} 
Bm 6 5 4.5 10 2.2 
28 8 188 65 0.3 
37 8 15.5 50 3.2 
53 8 78 90 1.2 
(Wells in unconsolidated deposits) 
Bm40 12 10 250 25 
41 12 15 200 13 
43 12 12 150 13 
62 12 ? 750 107 
26 16 12 "677 73 
42- 16 4 1,200 300 
61 16 21 ,,950 45 
44 18 7 1,800 257 
47 18 4 500 125 
49 18 6, 500 83 
48 25 7.5 " 615 .. 82 
51 25 :2 2" 180 1,090 
5
 25 8 2:200 275 
58 25 11 1 , 500 136 

 Mein zer, O. E., Outline of ground-water hJd,rology:' U. S. 0801. S1JI"V'e1 
Wate up
ly Paper 494, p. 62, 1923. 35 . 
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Note the large difference between the specific capacities of wells 
in rock and those of wells in the unconsolidated glaclal deposits. The 


range in specific caPacities for wells ot the same diameter r.1ust be 


attributed i.." part to constructional differences J such as screen lengths) 


size of screen openings, and kind and extent of development., The rest of 
. 


th
 range can be properly attributed to variations in the permeability 
and thickness of the glacial deposits from'place to place in the valley. 
Examination of the well logs and of the sections given in figures 3 and 4 
suggests some of the variation that'can be expected in the thickness and 


character of tbe water-bearing mater:3.als throughout the area. 


Temperature 


Ground water in the southwestern part of Broome County has a.h average 


temperature of about 50 0 'F. The average. mean annual air temperature is 


47.5 0 F. Single measurements of ground..water temper
ture for nine wells 
in the area. are tabulated below but the. possible variation in temperature; 


during the seasons of the year J in - any given well has not yet been 


determined., 


Table 2. Temperature of ground water in southwestern Broome Coun1;y 


Well 
No. 
-Bm 28 
29 
33 


Temp. 
in OF. 
50 
50 
51 - 52 


H el l 
No. 
Bm. 37 
38 
53 


T amp t- 
in of. 
11 
51 
4S 


. 
W e lt 
No. 
Bm 54 I 
55 
62 


r I. 
Temp _ ' 
in of. 
I L 1 
50+> 
50; 
51- 


Because of the relatively low temperature_ numerous small installa- 


tions utilize ground water for cooling and air-conditioning purposes. 


36 


/ 



11259 


Relation to Surface Water 


As indicated in the sections on occurrence ot ground water and on, 


water-table fluctuations, there is no significant local relation between 
surface water and ground water. SubstB(1tial, changes in stream flow can 
occur with l

tle corresponding change in ground-water levels. In fact, 
opposite changes have been noted (see fig. 5). The fact that fiood tiowa 


in streams coincide with sharI? water-table rises, however, does not contra
 
dict the statement made above. Rather it irdicates the mutual deperxlenc)" 


of surface water and ground water upon such areal or ,watershed factors as 
- -." ., 


temperature, precipitation, and snON oover. The same spring conditions 
that create flood flows in the surface streams release large amounts of 


water for immediate storage underground and, in fact,' a. po:int is soon 


reached where surface streams are receiving both the part of the melting 


snow that escapes directly as runoff, and a large amount of ground "ater 
from the nearly-filled underground reservoirs. 
Fortunately, for the purpose of this report, three stream. gaging 


stations operated by the SUt' face Water D:l. vision of the Geological Survey) 
., 


:in cooperation with the N. Y. State Department of Public Works, are ideally 
located for measuring surface in'flow to the outflow trom the sout1Mestern 
part of Bro
 County. Thus it is possible to make at least a qualitative 
. , 


approach, supported by considerable quantitative data, to the stud,. ot 


relations between ground-water storage and use and surface runoff. The 


.s 


gaging stations used are located on the Chenango Riv
 
 Chenango Forks 
and the Susquehanna River at Conklin apd Vestal. IDeations ot these- ,ta- 
tions are shown in figure 2 
 By s\\btracting from the dr,aiMge area tor the 


37 



11259 


Vestal station the sum of the are
s for the stations at Conklin am Chenango 
Forks a value of 228 square miles is obtained, representing t
e intervening 
ctiainEge 'aroo:that covers' more than 50 percent of the- erea:desigrtB.ted '-in .tliia l'ep)rt 
r . , 
as the southwestern part of Broome County. Fortunately again, . the ar"" 
covered is that in which the heaviest ground-water developnents to da
e 


have occurred. Drainage boundaries of the area have been drawn in figure 2. 


In ta'Q1e 3 some of the quantitative data showing :relations between 


surface water and ground water have been assembled by calendar years for 
.. ".. 


the period March 3 J 1937, to September 30, 1944, inclusive. The table 


with its accompanying descriptive notes is very nearly 
elf-explanatory. 
.. .. 


Some 
f its limi tat
ons and impl
cations should be pointed out, however. 
Stream-flow records.. for example, are accurate to within 5 percent and the 


estimated accuracy of ground-water pumpage records, for the supplies in- 


vestigated, is within this same percentage. 


In computing theoretical runoff the assumption that the precipitation 
records obtained at Binghamton are appl'icable over all the 228 square 
miles of watershed admittedly gives errors. They should be on the con- 
.. . 


servative side, however, since it was previous:ty shown, in the discuslpion 
.. ' 


on climate, that the annual precipitation for Binghamton 18 generally 8S 
, .. 


, low as, or lower than, moet of the surroun:iing sections ot the State.. Thus 
if mare detailed coverage of the precipitation over the watershed were 



 


available the theoretical runoff wou1d perhaps be greater than the val ue8 
shown in this table, thereby increasing the theoretical quantities ot water 


available for ground-water storage. 
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As no local evaporation records are available an attemRt was made, 
through use of'Meyerts
evaporation curve" to estimate the general magni- 


tude of evaporation from the land areas in the southwestern part of Broome 


County. }lith values for annual evaporation tentatively determined the 


theoretical mean daily contributions to ground-water storage were reduced 
'- 


accordingly to give better estimates of the amounts of water actually 


available for storage. If an annual transpiration loss of 6 inches of 
water is assu.'ned (a conservative figure), based again on Meyer 1 sW hydro- 


logic investigations, the values given for "adjusted mean daily Ground- 


water storage" should be further reduced an average of 18 _percent. These 


final figures, when compared with values for mean daily ground-water with- 


drawal, suggest that the present development of ground water in the area 
at critical times approaches 40 percent of the total available supply, 


while on the average it approaches from 20 to 25 percent. 


All the foregoing discussion and development of table 3 centers around 


an attempt to fill in as much of the h
ologic cycle as possib1e
 based 
both on data for the area tmder study and on c.arefull)'-drawn supporting 
estimates. The basic relation upon which the table is developed might be 


conveniently stated as follows: 


(Precipitation) = (Runoff) + (Evaporation) + (Transpirat,ion) + (bhange in 
GW Stora ge ) 


"Change in GW Storage" might be further resolved into. 


, 


(Surface Contributions) - (Pumpage) + (Change in GW Flow) 



. W ' Meyer, Adolr F., Elements of h
ology, Johf;l Wiley and Sons, 
pp. 455-458, 1944. 

 Op. cit. p. 281 (see footnote 16). 
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For the period covered by table 3 computations of amua'l runoff am change 


in ground-water storage have given positive results. That is, there has 


been an annual exces s of surface water leaving the area over the amount ot 


surface water entering the area J and annual preclpit,ation has always exceedec: 


combined runoff, evaporation, and tra.."lspiration, thereby providing for 
, .. 



creases in ground-water storage.. It should ,be pointed out" however, that 
all of this storage is not in the so-called Triple Cities area where the 
pr:incipal ground-water withdrawal occurs. Some' of the storage is in' areas 


where no amount of increased pumpage .from present well fields wUl ever 


draw upon 
t. Thus, under the present localization or ground-water develop- 
ment in the southwestern part of Broome County, it is possible that 


appreciably more than 50 percent of the total available supply is being 
utilized. 


U in table .3; periods shorter than a year had been used the balance 


of the hydrologic equation would have appeared quite different. In a short 
period taken to include the middle or latter part of' the summer, for 


example, negative changes in ground-water storage would be evident as pump- 
\ - 


age exceeded contributions from the surface and as the water levels declined 


, 


t<1llSrd t
e annual lows. Runoff would be low in contrast to high evaporation 
and transpiration losses. Conversely, in a short period 1nclud1ng the early 
spring, runoff would be high, 'Jombined evaporation and transpira.tion losses 
exceedingly low, and large positive changes in gro'Ul'ld-water storage would 
be evident as water levels rose to annual highs. Pumpage would then be ' 


considerably less than the contributions to 'ground wat
 from the surface. 


J.o 
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Discus sion of the relations between ground water and surface water 


would not be complete without pointing out that at present an overall 


quantitative analysis is virtually impossible. Among the £act
r8 contribut- 


fI 
of, 


ing to to this are the fact that sizable quantities of water .are retumed 
,/ . (, -" 
to ground-water and surface-water storage after use; the lack of local 
records on evaporation and transpiration; inadequate precipitation data for 


, 
I 
the entire watershed ar
a;. and the incompleteness of. the inventory of the 


users ot ground water in the area. Despite these factors, however, the data. 


presented in table 3 suggest the ultimate stage beyond which ground..water 


development cannot go. 


, / 
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QUALITY OF WATER 


Surface water 


The range in the qua Ii ty of natural waters found in the southwestern 


/' 
part of Broome County is illustrated by the 33 analyses given in tabl
 4. 


These analyses have been arranged in three groups to permit ready comparison 


of water samples collected from surface sources, trom "U'Dierground supplies 


in unconsolidated deposits, and'from smaller underground 
upplies in rock. 
Analyses of samples collected from. surface sou.rces are shown as numbers 


1 through 5 in table 4. Although chlorides are very low they still exceed 
.. 


the normal of 0.4 part per million for natural waters in this area, as 
determined by JacksorW some years ago. The difference can be readily 


accounted for by the industrial wastes and sewage that are discharged into 
the strea.ms It Sample ,4. in particular J was collected near the north bank. of 


the Susquehanna River where the river currents form a large eddy' that tends 


to circulate waste material in the same local area for extended intervals 


of time" Thus the chloride concentration for this sample is more than 
.. 


double the value for three of the four remaining samples. indica.ting a 
higher degree of pollution 
 The pH deterrniIiations indicate slightly alkaline 
waters with values a little above the neutral value of 7.0. Hardness and 


alkalinity are low, in marked contrast to ground-water samples. 


"" 


'1 
Ground water from uncons,olidated deposits 
Analyses 6 through 25 f.n table 4 cover water samples collocted from 
the sands and gra.vels in which the principal potable ground-water 
upplies 


, . 
..... 
19/ Jackson, Daniel D., The normal distribution of chlorine 1n the 
natura! waters of New York and New England: tI. S. Geol. Survey Water-5upp11 
Paper 144, pp,. 28-31, 1905. 
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in this area are developed. The cp
oride, hardness, and alkalinity for 


these samples are decidedly greater than for the surface-water samples. 


The hardness averages more than 200 parts per II'illion. This requires, for 


municipal supplies, either a softening process at'the water plant or the 
use of special soaps by the customers. Apparently, however, the saverai 


industries in the area currently using ground-water supplies can operate 
satisfactorily with little or no' water treatment. ':!'he water is still rela-' 
tively low in chloride and iron content when compared with ground waters 


from many other parts of the country. 


Samples 9 and 10 in table 4 we
e collected at the start and fi.1'lish of 
a 14-day continuous pUmping test on supply well Bm 26 of the city of 


Binghamton. During this _ por
od the well was pumped at an averaBe rate in 
, .. 


excess of 800 gallons per minute and, a.s indicated by the analyses, ,there 


was a slight change ,in 'the quality of the water. Values for chloride, soap 


hardness, alkalinity, and total solids show an average decrease of about 13 
percent during the test. . 


A compariaon of analyses 4 and 19 reveals the extent of the separation 


between the ground and sur face waters in a given are
. The Johnson City 


Water Plant wells are located wi thin 200 feet of the Susquehanna River and 


are pumping an average of more than 5 million gallons a day, yet values 
-- I 
for hardness a.nd alkalinity remain typical of ground water and show no 


marked dilution by surface water. S1mi
ar comparisons may be made between 



 


anal

es 1 and 12 and analyses 5 and 23. Analyses 6, 20, 21, 22, and 2S 


in table 4 also represent water samples collected from wells located 
ithin 
several hundred feet of either the Chenango or the Susquehanna River, yet 
the analyses are still typical of ground water rather than surface water 
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nespite the foregeing discuss.ion, however, it 1.s significant 
to 
point out that apparently values for chloride, hardness J and alkalinity 
of ground-water samples collected from well'S located near major slJrface 


streams are slightly 10\"er than similar va
ues for samples taken- from. 


" 


wells more remote from any surface stream. A c!anparison of analyses 15, 


16, and 17 with analyses 6, 20, 21, 22; Brid.2S ,illustrates this point.. This 
implies that I although ground-water supplies are not immediately affected 
\ # 


by or directly connected to sm-f'ace-water sources, there is a' slO'R; per- 


si
tent downward percolation of water from these surface sources through 


and around the relatively impermea.ble clays and silts into the productive 


sands and gravels that constitute the principal ground-water reservqirs. 


Ground water from rock 


Analyses 26 through 33 in table 4 are for water samples collected 
from wells finished at various depths in the bedrock underlying the un- 


consolidated glacial and river deposits. The analyses for this group or 


s8.nq)les are distinctive from those for each of the two preceding groups. 


Perhaps the most distinctive features are the high values for chloride and 


total solids, and the low values for sulfate. The pH values indicat-e a 


higher degree of alkalinity than for either of the other two groups of 
samples collected. In general, the quality ot ground water tapped by 


wells that are finished in rock is poor i the water in most places is not 


" 


potable and has only a few limited imustr1al usee, as in air conditioning 
for buildings and or washing operations in bottling plants. 
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Although some wells have been sampled on more than one occasion the, 
coverage has riot been complete enough to indicate seasonal variations in 
the quality of water or any steady decline or improvement in the quality 
due to protracted pumpage. These are phases of the inv
stigation requiring 
further work in the future to give additional informatiOn on the sources 
and movement of ground water.. 


'I 


, 
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s UI1MARY 


This report presents the basic information gathered to date for the 


southwestern part of Broome County where, if present trends are continued, 


localized overdevelopm.ent of the ground-water resources may eventually 


.. 


occur. 


The principal aquifers are the sand and gravel b.eds scattered 'through 
the unconsolidated glacial deposits in the valleys of the Chenango and 


S
quehanna Rivers. The total a
erage daily pumpage in the area investi- 
l5 ated increased from about 14.7 million gallons in 1937 to about 20.9 
million gallons in 1944, or more than 40 percent in 8 years. Accompanying 


this increase in pumpage has been a net average decline in ground-water 


levels, in the areas of withdrawal-, of about 15 feet. At critical times 


ground-water withdrawal has approa.ched 40 percent of the estimated. total' 
"available supply, but it has been conoentrated in only a part of the total 


area in which wells could be successfully developed. This suggests that 


further development is possible but that it shou1d be made in thos sections 


of the area that are cw:ently underdeveloped, as far away as possible from 
present well fields. 


The hardness of ground water in this area averages more than 200' 


parts per million; the chloride and iron content are relatively low,: aver- 


? 


aging approximately 15 and 0.1 parts per million, respectivelYJ' and the 
alkalinity averafes approximately 175 parts per million. ll'he water from 
wells drilled into rock genera.1ly is of inferior quality and general1Y is 
, . I 
not potable, owing to high concentrations of chlorides and total solids., ; 
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The logs of wells and borings indicate more or less indefinitely ir::m3 ct'ti.e 
areas where potable 
ound-wate:::- sup:?lies .may be satisfactorily obtaj.ned. 


Considerable additional drilling and subsurface exploration is needed, 
) 


h0\1ever I to define in more detail the location and extEl1
 of the wat
- 


, 
bearing sands and gravels and the old preglacial valleys. Similar neaded 
extensions of nearly all t.he other types of data includea. in this report 
are indicated. Water-level observations should be 
e periodically on an 


area-wide basis to show the source, movement, and seasonal variation in 


levels of ,gromd water, and the extent to which the various cOJ!1es o
 de- 
pression created by present well fields interrupt and influence normal 


ground-water 
ow.' Control1ed pumping tests should be made to obtain values 
for the transmissibility 8:00 storage capacity of some of the tyPical sand 
and gravel aquifers in t
 area. Such tests would provide data. for de- 


termining the ideal spacing of. "lells to give the highest overall efficiency 


for any proposed well field. Periodic collection of water samjles and 


determinations of ground-water temperatur
 are desirable to. indicate'any 


seasonal variations or any tendency for inc.uced infiltration .from surface 


sources into ground-water reservoirs where existing well fields have 


created deep cones of depression. Additional inventory of welJj-s and pump- 
age is necessary to permit further refinements of computations 'that may 


I.ndicate approach of the future ground-water .developnent toward the ulti-' 
mate safe yield of all the aquifers. 


" 
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:RE:CORDS OF WELLS 


The following conpilation of well records covers all wells used 'in 
prepar
 this report. It does not. therefore, represent a conplete pam- 
pilation of all wells in the southwestern part of :Broome Comty. Recprds 
of 58 wells are presen tad and their' locations are shown in figure 2. 
The well-mmbering system is the same as has been use
 by the New 
York: State Water Power and Control Commission and the U. S. Geological 
&rvey in other areas. 
e letters "Bm" prefixed. to each well number sig- 
nify the CO\Ulty name. Wells are mmbered primarily in the order in which 
they are found, altho
 for this report it was possible to introduce a 
general geographical secpence to the n'Ul11berlng. proceeding from northeast 
to southwest. 


All the wens reported herein are either currently in use or, if 
abandoned, are still intact and aYailable for ei ther observation or punp- 
ing-test purposes. 
.An aster! sk following a. well n1.1mber indicates that a water sa:aple was 
collected and the analysis ma.y be found in the quality of water section of 
this report. 
:Bm. 6: C. C. Rider, Che..Tlangc Forks. 
lled by E. Fitser in Mau 
1945. A1 ti tude 90S feet above mean seal level. Driller f slog. 


;' 


G!-
l. . . .. . -., . .. . .. . . . . . . . . . . . .. . .:. . . . . 
 .. . . .. 
Bock. ., . . . . . . . . . .. . . . .. . . .. . . . . . . .. . . . . . . . . .. . . .. . . 


Thickness 
(feet) 
15 
65 


J?epth 
(feet) 
15 
80 


Ca.sing: 
Depth: 
Static water level: 
Drawdown: 
Yi eld: 
Aquifer: 


;-inch. 
80 feet. 
11 feet. 
4 to 5 feet. 
10 gallons a minute. 
Blue stone. 


1 




9 


!m. l
 Chen8a,p :Bridge Water Diatr1ct No. I, Ch .tneP ]Sri.., .About 
7' feet north of Clark AvtW1ue and about zo teet _t.of XatteUY11:1
 14. 
Drilled by Cline end Maker in, 1931. .Altitude 890 feet Ibove .. ... 
level. Driller' B log" 


Casing: 
Dep
: . 
Static water level: 
Yield: 


Depth to shale rock about 25 feet 
S-iDch. 
22S teet. 
100 to 150 feet. 
20 &allan. _ a ud.rmte. 


3m. 1'* K1l1creet Yater District No.1, Town ot i_ton. About 650 
feet north of :Rania) St. and about 700 feet west of . Chen
 St. rt1.Ued 
by .Artesian WeU Im.d Equipment Co. in 1929. JJ.t1tu4e 865 feet ab9V8 -_ 
sea level. Driller's log. 


1'hickness 
(feet) 


:pepth 
(feet) 
169 
\ 219 
-
 219 


, Very fine eand and cl..................... 
Saald and gt:t8V'el.. . . . . .. . . . . . . . . . . . . . .. .. . . . . . . 

clt at;.............................. . . " . .. . 


169' 
SO 


OasiDg: 
Depth : 
Static water level: 
Yield: 
Aquifer :
 
(Note: For additional data 188 the quat1tative section 
of this rEport.) 


16-inch. 
219 feet. 
22 feet. 
200 pJ.1one a mimte. 
Smd _d gravel from 169 to 2J.9 t
t
 


BDl. 15. Billcrest V.tar District Bo. 1, Town of J'enton. Jbou.\ 70 
feet north of .all :Bm. 14. Drilled by .Ar,teaisn VeU cd Iq,u!pmaa.t Co
 in, 
1929. A1. ti tude 865 feet above me& lea "level. 


iI" 


Cas1ng
 
Depth : 
Static water level: 
Yield: 
Aqu1fer
 


16-incb. 
219 f"t. 
22 "feet. 
200 gallons a JD1nu.te. ' 
Sen4' and gravel from 169 to 219 'feet. 
" ' 1 


2 
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JJm. 16. B111creat Yater District 10. '1, !rown of Fenton. Aout 
 
feet northwe.t of wn BIn. 14./ Drilled by Jrieeiar1 Yell cd Iqnpment Oo
 
'in 1929. Altitude 860 feet above mean/sea level. 


. 
... 


Cuing: 
De,th ; 
Static water level: 


6-1nch. 
2lS feet.. 
16 feet. 


(Note: lor 8dd1 tional.' data .. the Cl1S1ti tatlve section 
of this report.) 


:Bm. 17. Girl Scout Ceq>, Johnson City. About, 400 t
t west 
 
Beynol4a Bel. end 600 feet DOrth of Overbrook Bd. Ik1.11ed b:r Irowsr in the 
sumtII9r of 19
. JJ.titude 1,000 feet above _an sea level. tt1.11er'. log. 


IJ.hiclme.8 
(feet) 



tb. 
(teet) 
90 
98 
ll4.o 


Bat-
8I1. . . . . . . . . . . . . . . . . . . . . . . . . . .: . . . . . . . . . 90 
81ale . ' 8 
, (very 11 ttle water from 96 to g'1 feet) 
!lue .tone (llmatone)........
.........
.... 42 


0881ng: 
Depth; 
Static water level: 
Yield: 


6-inch. 
140 feet. 
70 fee\. 
25 gallons a minute. 



 


:Bm. 21.. '" :Bi
 State Hospital. About 75 teet ao
t of 
Erie R. R. _4 1.4. miles southeast of ...tem 01 ty line. Drilled arQua4 
1925. .AJ.titud8 860 feet above me
 ..level. Driller'. log. 
1h1cknea. 
(teet) 



tA 
<,eet) 



 (DO _te:r).
...'.................... 100 
10 record.. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l' 
Bock, bard....... 
 . . . . . . . 
 . . . . . . . . . . . . . . . . . 10 
'&1aJ.e rock.. . . . . . . . . . . . . . . . . . . . . . . .,'- . . . . . . . 2S 


100 
115 
125 
150 


'{Coatinued on next'page} 


,. 
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:am. 21.* (Cont' do. ) 
CasiDg: 
Depth: 
Static water level: 

ield: 
Installed punp capaci ty: 


8-inch. 
182 feet. 
35 feet. 
:Bailed 70 gallons a minute with DO 
c1rawc1own. 
54 ga1.1ona a m11iute. 


J 
.. 


!me 22. :BintJ'lamton State Hospital. About 75 feet north at the 

 River end 1.500 teet south ot well]h. 21.. Drilled by I. 
&lere in 1919. .AJ. t1 tude 850 feet above mec a.a level., DriUer t 8 log. 
Thickness 
 th 
(feet) (feet) 


.]3c)'UJ.ders. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. ' 
Hardpan, blue (no water down to 100 feet). 
Slale x-ock..................... . . . . . . . . . . . . 
:Bed rock at.. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


20 
99 
20 


20 
U9 
139 
I +39 


Cu1Dg: 
:Qepth: 
Static water lwe1: 


6-1nch. 
182 teet. 
40 to 50 feet. 


b. 
. * Boger. School. near (east of) B 1
emton . . About 500 feet 
south of the &squ.ehama'River oppos1 te the Jll)Ut,h of Acre Creek. Drilled 
j 
by :Borden Const1"llCt1on Co. in 193!. 


Attitude 850 feet above man' sea level 


Casing: 
Depth: 
Yield: 


8-inch. 
180 teet. 
800 gaJ.lona a dstY. 



 


4 
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:Bm. 25. * City of :Bin@}l
ton. Near eastern point of tri
eformed 
.' ... 
by Court St'., J3r8lJ4.yw:ine Av
. and Erie R. R. Dug and .t1riven in 1940 .. a 
Ranney type collector. Al ti tude 837 feet above l1'ean. s
a. level. DrUler's 
log (see :Boring No. 20 in Record of :So
1ngs section). 


. 
. 


Casing: 
Depth: 
Screen: 
DtawdoWh: 
Yield: 


170-inch. 
23 feet. 
7 lateral collecto
s. 
6.3 feet. 
1,405 gallons a minute. 


:Bm. 26. * City of Binghamton. East bank of Chenango River about, 600 
feet south of 
orest St. bridge. Dr
ned by La,ne-New York: Co.. in 1940. 
Al ti tude 838 feet above me
 
ea level. Driller's log (see Boring No
 '12 
in Bacord of Borings section). 


Casing: 
Depth: 
SCreen: 
Drawdown : 
Yield: 
Installed punp capaci ty: 
Aquifer: 


l6-inch. 
90 feet.. 
20 feet by 16-inch seated at 90 feet. 
12 feet.. 
877 gallons a minute. 
800 (plus) gallons a minute. . 
Sand, coarse, blue, and. gravel fro.m 
72 to 87 feet. 
(Note: For ad.di tional data see table 1.) 


13m. Zl A & B. * Oloverdale Farms Co. t Binghamton. Northeast corne
 . 
of Jackson and Moore Ste. ,Drilled by Cline and EOn in 1924 and 19)0. 
Altitude 840 feet above reaIl sea level. Data for these two wells, 50 feet 
apart and hooked to a. single p1.U1i), are identical. 


.. 


Casing: 
Dep th: 
Static water level: 
Yield: 
Aquifer: 


8-inan. 
lts fee t . 
20 feet. 
12 gallons a minute. 
Fine sand. 


5 
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13m. ,28. * Crawley Milk Co., Inc., :B
amton. Northwest corner, of 
Bockbottom St. and Oonklin Ave. Drilled by Cline and Son in 193.5. Alti- 
tude 855 feet above man sea level.- Driller's log. 
Depth to' rock 18 feet 


Casing: 
Depth: 
Static water level: 
Drawdown : 
Y i el d: 
Installed pwtp capacity: 


8-inch. 
425 feet. 
208 feet. 
188 feet. 
65 gallons a minute. 
100 gallons a minute. 


Bm. .31. Security Mutu.al :Bldg. , Binghamton. Southeast comer of Ex- 
change and Court Sts. Drilled,by H. Oornell. Altitude 860 feet above 


mean sea level. Driller 1 slog. 


Casing : 
Depth: 


Depth to rock 60 feet 
-5-inch. 
305 feet.. 


,. 


:Bm. 33. * Fowler, Dick and 'Walker Dept.. 'Store t J3inG1amton. Southwest 
corner of Dwight and Water Sts. Drilled by G. Thomas in the 
r ot 
1941. AJ. ti tude 850 feet above mean sea level. Driller 1 slog. 
Depth to rock 40 feet 
Casing: 12-inch and 8-inch. 
Depth: 725 feet. 
Static water level: 20 feet. . 
Yield: 200 gallons a minute. 
Installed pwtp capacity: 300 gallons a minute. 
(l
 te: Well will gp. 
 if pwtped 'at capa.ci ty rate for 
6 to 9 hours. Refills casing by next dau
) 


6 


" 
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:Bm. :J7 . Ritz Theatre, Binghamton. North side of Clinton St. near 
(west of) MurrCW St. Drilled by H. H. Cranston and, Son in June 19.38. 
.AJ. ti tude 850 feet above mean sea level. Driller t slog. 


t 


Gravel, coarse, & sand, some clBlf, yellow.......... 
sandi gravel & cl
, yellow........................ 
Sand, coarse With some gravel (small vol. of water) 
Sand & gravel, SJme cl
, thin l
er of gravel 
m th water. . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 


Sand, gravel & clacr, some cobbles, thin la;yers of 
gra:v-el m tlJ. water.. . . . . . . . . . . . . .. .. . . . .. . .. . . . . .-. 
 . . 
Sand, very fine, dirty..................................... 
Sarld, fine, some gra"i7'el... .. . . . . . . . . . . . .. . . . . .. . .. . .. .. .. . 
Sand, hard packed, some gravel............................ 
Gravel & fine sand, some water..................... 
San.d, fine.. 0 . . . . . . . .. . :» . . . . 00 . . . . . . . . . . . . . . . . . . . . . . . 
Sarld & gr av-el. . . . . . .. . . .. . .. . . . , . . . . . . . . . . . . . . . . . . . . . . 
Sarld & gI'av-el, some cl8(f......................"............. 
-Satld & g:I" ave 1 , f me.. . .. . .. . .. . . .. . .. .. . . . .. . .. . . . . .. . .. . . . . .. .. 
Cla.y, light bluish gr6lf, blue pebbles. .. . . . . . . . . . . . 7 
B.esiChlal s1:lale: gI"av-el.. . . . . . . . . .. . . . .. . .. . .. . . . .. . .. . ,. ; . . 
S::laJ..e. . . .. . . I) " . ., . . . . . . . . . . . . . . . . . . . 
 eo . . . . '" ., . . . . . . . . . 


Casing: 
Depth : 
Screen: 


Thickness 
(feet) 
7 
.35 
.5 
13 
20 
2 
5 
6 
4 
.3 
2 
.3 
.3.; 
2.5 
2- 
97 


J;)epth 
(feet) 
7 
42 
47 


60 
80 
82 
87 
93 
9'7 
).. 00 
102 
10.5 _ 
108.; 
III 
113 

O 


a-inch. 
1)5 feet. 
10 feet by .5-inch Johnson No. 80 slot set 
at 10.5.8 feet. 
2-4
5 feet. 
15.5 feet. 
50 gallons a minute. 
.5 0 gallons a minute.. 
Sand and gravel from 96 to 106 feet. 


Static water level: 
Dr awdown 
 
Yield: 
Installed pull;> capacity: 
Aquifer: 


:Bro.. .380 * Ansco Corp", Binghamton. Northwest comer of Spruce and 
Elm Streets. Drilled in 1942. A1. ti tude 8.38 feet above mean sea level
 



 


Driller t slog. 


(Con tinued on next page) 
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'Bm. 38. * (Cont' d. ) 


Ashes BIld cl
.... . .. . . .. . .. . . . . . . . . .. .. . .. . . . . . .. . . . .. .. .. 
No record................................................... 
Sil t . sand very fine wi th clay.. . .. . . . .. . . .. . . . . . .. 
No record..................................."............".,... 
Gravel, coarse and medi"wn, large stones........... 
SaD..d, fine........... tt . .. .. .. . . . . . .. . .. . . . . . .. . . . .. . . .. . 
Silt and sand, fine..................... 
 .. . .. . .. .. . .. . . . . 
Sand, coarse, and gravel, fine.......,.........,... 
No record.................. 4It . .. .. . . . . . . . . .. .. .. . .. .. . . . . . .. 
Bock, blue shaJ.e......................................... 


Casing: 24-inch. 
Depth: 100 feet. 
Screen: 35 feet by 24 inch. 
Static water level: 30 feet. 
Yield: 1.100 gallons a minute.. 
Ins.talled P'llIq) capaei ty: 1,200 gallons a minute. 
(No te : For additional data see table 1.) 
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Thickness , J?epth 
(feet) (;feet) 
9 9 
3 12 
53 65 
5 70 
40 110 
5 1l.5 
5 120 
; 125 
3 128 
7 135 


Bm. 39.. Ansco Corp., Bingpamton. About 180 feE)t north of Elm St.. 
and about 160 feet east of West St. extende
 Drilled 
 1941. AJ.titude 
843.9 feet above meB;l sea level. Driller's log. 


Sand, fine, gravel, medium, and some cl89'.......... 
Bock at........................................,..... 'it 


Quicksand layers at 40, 50, 75 and 80 feet. 
Medium gravel IBlfers at 90, 95, 105 and 114 feet. 
Olav 18({ers at 100 and 110 feet" 


p 


Casing: 
Dep th: 
Static 'water level: 


6-inch. 
116 feet.. 
43 feet.' 


Thickness 
(feet) 
116 


J?epth 
(feet) 
116 
116 


Well is not in use and is available for observation purposes. 


8 
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Bm. 40. Allsco Cori?.., :BiI'..ghamton. East side of Charles St. about 360 
feet north of Grace St. Drilled in 193;0 Altitude 848.5 feet above mean 


sea 1eve
.. Driller's log. 


.. 


No record....................................... e'. . . . 
G:ravel J meditun.................................... ". . . 
Gravel, medium and sand, fine.-............:..... 
Gravel, medium and hardpan. .. .. . . . .. . . .. . . . . . . .. .. . . . . 
Gravel, com-se..................................... 
Gravel, medium and/sand......................... 
Bock at......'......................... lit . . . . . .. . . . . . . 


Casing: 
Depth: 
Screen: 


Thickness 
(feet) 
25.5 
15 
40 
5 
1; 
12 



th ' 
(feet) 
25.5 
, 40.5 
80.5 
85.5 

OO.5 
112. .5 
112. .5 


l2-inch.. 
100 feet. 
Cook, 15 feet by 12-inch by 3/32-inch slots 
from 6.3.5 to 78.5 feet. 
10 feet. 
250 gallons a minu.te. 
800 gallons a minute. 
Medium gravel and fine, sand
 


Drawdown : 
Yield: 
Installed p
 capacity: 
Aq).nfer: 


(Note: For additional data see ,table 1.) 


Bm. 41. Ansco Corp., :Binghamton. About .380 feet east of Charles St. 
and about 120 feet north of Field St. extended
 Drilled in 19.35. Alti- 
tude 848.5 feet above mean sea level. Driller's log. 


'No record................................... -. . , . . . 
-SeIld. fine. III . . ... . . .. . 
 . . . . . . . . . . . . . , . . . . . . . . . . . . . , 
Sm:ld aIld ell t. . . . . '" . . . . . . . . . . . . . : . . . . . . . . . . . . . -. . 
Gravel. mediUm and sand......................... 

avel t 008I' 
. . . . .. . . . . ... . . . . . . . . . . . . . . . . . . · . . · · 
Grav-el, . me.di.11II1.. . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . . .. . 

av-el. coal'se..................................'... 
Salld e;p.d cl., at........................:........ 


( Continued on .next page) 
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Thickness 
(feet) 
34. 
25 
5 
5 
5 
5 
S.5, 


J;>epth 
(feat) 

 
p9 
64- 
69 

 
79 
84.5 
sJ4. JO S 



:Bm. 41. (Cont t d.) 
Casing.: 
Depth: 
Screen: 


Drawdown : 
Yield: 
Installed: pump capaci ty 
 
Aquifer: 
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12-inch. 
100 feet. 
Cook, 10 feet by 12-inch b Y 4 3/.32-inch 
slots from 74.5 to 8 .5 feet. 
15 feet. 
200 gallons a minute. 
500 gallons a minute. 
Gravel, coarse and medium. 


(Note
 For additional data see table 1.) 


Bm. 42. * Allseo Corp., :Singham
n. East side of Charles St. at Field 
St. Drilled in 1935. AJ. ti tu.de S48. 5 feet above mean sea. lewl. Driller t s 


log. 


l
o record......................,.................. 
Gravel, medium, and sand......................
. 
Gravel, medium" and stones....... . . . . . . . . . . . . .' . . 
Grav-el, Inedium
......
................... .
. . . . . . . . 
Gr
el, COal'se...................................... 
Gravel, medium and fine......................... 
Gr av-el , fLY'le.......... 
 . . . . . . . . . . . . . . . . . . . . . . . . · 
Gravel, medium, and' cl88' . . . . . . . . . . . . . . . . . . , · . . · . 
Gr a.v-e1, fine, aIld cl88'. . . . . . . . . . . . . . . . . . . . . . . . · · 
Saz1.d aIld cl
.. . . .. . . . . . . . . . . . . . . . . . . . . 111 .. . . . . . . · 
Grav-el, fine, 'Bnd saD.d. . . . . . . . . . . . . . . . . . '. . . . . .... . 
Gravel, fine, an.d clB8"... . . . . . ... . . . . . . . . . . .. . . . · 


Casing: 
Depth: 
Screen: 



. 


Dr awdown: 
Yield,: 
Installed pump cap ooi ty: 
Acpifer: 


'Thickness 
(feet) 


20.5 
JS 
15 
10 
15 
15 
5 
10 
.5 
, 10 
5 
7 


J?epth 
(feet) 
20.5 
35.5 
50.5 
60.5 
75.5 
90..5 
95.5 
105.5 
110.5 
120.5 
125.5 
1.32.5 


16,...inch. 
100 feet. 
Cook, 28 feet by 16-inch by 3/3 2 - in cb 
. slots from 64.5 to 92.5 feet. 
4 fee.t. 
1,200 gallons a minute.: 
2,000 gallons 'a minute. 



,oos
,
M
,
dfi
. 


(Note.: For additional data see table 1.) 
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13m. 4.3. Ansco Corp
, :Bingpamton. About 185 feet north of well, 
13m. 41. Drilled in 1935. Altitude 848.5 feet above mean sea level. 


Driller's log. 


Ttlickness 
(feet) 


No record.....................".......... '. . . . . . .. . 79 
G:r a:v-el , co a:r se. . . . 
 . . . . . 
'. . . . . .. . . . . . .' . . . . . . . .. . . . ,15 
(h. avel, medium, 'and cl8tV.. . . . . . . . . . . . . . '" . . , . . . . . 5 


Casing: 
tepth: 
Screen : 



th 
(feet) 
79 
94 
99 


, ' ' 


12-inch. 
100 feet. - 
Cook, 10 feet'by 12-inchby 3/32-inch slots 
from 79.5 to 89.5 feet. 
12 feet. " 
150 gallons a minute. 
300 gallons a minute" 
Gravel, coarse. 


Drawdown : 
Yield: 
Installed 
 oapaci ty: 
Aquifer
 
\ 
(Note
 For additional data see table 1.) 


:Bm. 44. Arisco Corp., :Binghamton. About 260 feet north of Field St. 
and about 140 feet west of Charles St. extended. Drilled'in 19:57. AJ. ti- 
, tude 848.5 feet above mean sea level. Driller's log. 


,- 


No record................. 
 . . . . . . . . . ,. . . . . . . . . . . . 
GT ave1 , medi.1JJIl..............:..... '. . . . . . . . . . . . . . .. . , . 
Gravel, medium, and san
...,. ,...........:.. ... 
ar SV"'el, med:l1JID..................................... 
GTav-el, coarse........ ,. . ,. . . . . . . . . . . . . . , . . . . . . . . . .. 
Stones, coar se. . . . . . . . . . . . . .. . 
 . . . .. . . . . . . . . . . . , . . 
SaIld, fine.................. 
 . . . . .. . , . . . . . . . . . . . . . . . . 
arave1
 medium, and sand...,..........
......... 
Gravel, medium, and rock:. . . . . . . . . . . . .. . . .,. . . .. . . . . 
Sand, fine.................... 
 . . . . . . . . . . . . . " . . . . .. . . .. .. 
Gravel, coarSt? 
 and sand... .. . . . .. . .. . . . . . . . . . . .. . . .. 
GTavel, , medi1lJIl, and sald.... .. . '. . .. . .. . .. . . . . .. . . .. . .. .. . 
ax avel , fine, and smd.. . . .. . . . . .. .. . ,. . . . . . . . ,. . . . . .. 
.Be> ck. at..... . . . . . . . . . . . .. . . . . . . . .. . . . . . , . . . . . . . . . . 


(Continued on next page) 


11, 


Thickness 
(feet) 
18.5 
10 
5 
; 
,9 
.3 
25' 
5 
5 
5 
5 
9, 
17 


J?epth 
(feet) 
18.5 
I 28
? 
.3.3.5 
38.5 
47.5 
50.5 
75.5 
, 80.5 
85.5 
90.5 
95.5 

04:5 
121.;' 
121.5 


I ' 



:Bm. 44. (Cont' d. ) 
Casing: 
1A3pth : 
Screen: 
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IS-inch. 
100 feet. ' 
Cook, 25 feet by lS-inch by 3/32-inch 
slots from 92
6 to 117.6 feet. 
7 feet.. , 
1, SOO gellons a minute. 
2,000 
lons a minute. 
Gravel, co arse, medium and fine, and. 
d. 


Dr 81N'down : 
Yiel d
 
Installed pump capacity: 

er: 
(Note: For additional data see table 1.) 


Bm? 45.. Allsco Corp. , :Binghamton. Western aide of Oolfax Ave. at May 
St. Drilled ,in 1941. 'Altitude 840 feet above nsan sea'level. Driller's 
log. 


Thickness 
(feet) 


Ola.v, gr awl, medium and <;x)Brse, and sand. . . . . .. .' 
No' record.. . . . . . . . .... . . . . . . " . . . . . . . . . . . . . . .. . . . . . . 
Sand, very fine, and cl

..D............"...... 
1'10 recor d.. . . . . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . 
Bock, blue silaJ.e, ate....................... ,. . .. . . . · . 


65 
, 5 
18 ' 
2 


Casing:,. 
1A3pth: 


8-inch. 
90 fe'et. 


Well is not irr .use":and.:s. available for obserV-ation purposes. 


J?epth 
(reet) 
65 
70 ' 
'SS 
90' 
90 


:Bm. 46,! A."lSCQ Oorp.., :Singhamton
 Southeast corner or: inter
ection of 
Emma St. and DL & W RIO R. Drilled in 1941. Altitude 656.2 feet above mean 


sea level. Driller's log.. 


'Thickness 
(feet) 


Sand, fine
 and gravel; medium. ... ... . .. ..... .. . '... 4' 
Sand, fine, gr.ave1, and some cl
................. - 15 
No record............ II . .. . . . . . . . . . .. . .. . . . . . . . . .. . .. . . 5' 
Gravel, coarse ( 
 inch), and sand, fine...-...... 10 
No record......................... 11 . . . . . . . . .-. . ... 5 
C1aor and sand, fiJ+e................................ 10 
l'io record......... \. .... . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 2 


... Bock:, blue slla:J..e, at............................... 


I 
(Continued on next page) 
12 


:gepth 
(f eet) 
45 
60 
'65 
75 
80 
90 
92 

2 


, J 
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Bm. 46. (Cont'd.) 
\ 


Casing: 
Depth: 
Static water level: 


6-inch. 
92 feet. 
40 feet. 


Well is 'not in use and is available for ob servation purposes. 


:Sm. 47. Water Dep' t., Village of Johnson Oi ty.. Near -southwest 
corner of pool in C. F. Johnson Park. Drilled by Kelly Well Dril1i
 'Co. 
in 1928. A1. t
 tude 850 fe,et above mean sea level. Driller's log. 


Cl
 and stones...... . . . . 
 . . . . . . . . . . . 
 . . . · . .. . · · · · · 
Cl
 md saIld....................... . .. . . . . . · .. . . . . . · · . .. · 
Cl8iY' 'SIld SBll
............................... .. · .. 
 .. .. · · · · 
Smd and 01....... . . . .. . .. .. .. .. . · . . 't . · · · . · . · .. · .. · · · · .. · .. 
San
 bard, and 

1.......................,..... 
Smd, fine....."....,....... \. . . t. . , . . . . · · · . . · . · · , · 
Cl
 .. . . . . . . .. . . . . . . . .. . . .. . . .. . . . . . . . . . .. 
 . · · · .. · · · · .. .. · 
Bo'Ul,c]ers at..................... ft . . . . · . · · · · · · · · · · 


1hickness 
th 
. (feet) (feet) 
12 ,12 
8 20 
8 28 
7 35 
10 43 
13 ;8 
2.7 60.7 
60
7 


Casing: 
Depth: 
Screen: 
Static water level: 
Drawdo\m : 
Yield: 
Installed pwIl> cepaci ty: 


2;-inch. 
61 feet. 
26 feet set from 35 to 61 feet. 
18 feet. 
4 feet. 
500 gallons a minute. 
1,000 gallons a minute. 



el1 is fo+" $mergency and pool filling use only.. 


.r 


Bm. 48. Water Dep't., Village of Johnson :bity. Northwest co
er of 
Ball Park at North and North Broad Sts.. Drilled'by Kelly Well Dri
ling 
Co. in 1928. At ti tude 840 feet above mean sea level. Driller's log. 
(Continued on next page) 
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Bm. 48. (Cont f d. ) 


Cl
, gravel....................... 
 . . . . . . . . . . . . 
CiI-av-el. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay. . .. . . . . e . . .. . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . 
Sand, gra:.rel.................................... 
Cl
, san
, blue, and s
ones................... 
Hard:i;>an. . . . . . . . . . . . . . . . . . lIP . . . . - . . . . . . . . . .. . . . . . . · 
Gr
el, hard
 and stones........................ 
Sand, gr
el, stones and boulders............... 
Gravel, hard, clav- and boulders,. . . . . f . . . . . . . · . . 


Casing: 
Depth: 
Screen: 
Static water level:. 
Drawdown: 
Yield: 
Installed pump capacity: 
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Thickness 
th 
(feet) (feet) 
11 11 
'3 14 
2 16 
14 30 
17 47 
1 48 
8 56 
19 75 
7 82 


25-inch. 
80 feet. 
26 feet set from .54 to 80 feet. 
18 feet. 
705 feet. 
615 gallons a minute. 
2,100 gallons a minute. 


Well is for emergency use, only. 


BD. 49. Water Dep ft., Village of. Johnson Oi ty. Northwest corner of 
Ball Park at North and lq-orth Broad Sts. Drilled by Kelly Well Drilling 
Co" in 1928. Altitude 840 feet ,above rrean sea level. Driller's log. 


Fill. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · 
Cl
 and stones........ 
 . . . .. . . . . . . . . . . . . . · . · . . · , 
Gravel, sand and stones......................... 
Clay, sandiY", blue................................ 
Clay-, blue, an.d stones.......................... 
C1Si{, hard..."................................... 
Stone s Co . . . . . . . . . . . . . . . . 
 . . . . . . . . . . . . . . . · . . . . · . · . 


Sand, gravel and stones. '. . . . . . . . . . . . . . . . . · · . . . . · 
Sand and gravel.. . . . . . . . . . . . . . . . . . . . . . . . · . · . . · · . 


Casing: IS-inch. 
Depth: 65 feet. 
Static water level: 18 feet 
 
Drawdown: 6 feet. 
Yield: 500 gallons a minute. 
Installed PillIp capacity: 2,100 gallons a minute. 
Well is for emergency use only. 


Thickness 
( feet) 
3 
7 
13 
9 
11 
4 
4 
11 
.3 


Depth 
(feet) 
3 
10 
23 
32 
43 
47 
;1 
62 
65 
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Bro. .50. * Water Dep' t., Village of Johnson City. About 100 feet 
south of Elbon St. and 100 feet east of Camden St. Drilled by Kelly Well 
Drilling Co. in 19.30-.31. Al ti tude 830 feet above mean sea level. 


Driller's log. 


Sand, gravel and stones......................... 
Sand, gravel and clay. . . 
 . . . . . . . . . . . . . . . . . . . . . . . 
Stones, large and small....... . . . . . . . . . . . . . . . . . . 
Hardpan, gravel, stones..,...................,., 
Sand and gravel, fine to coarse.... .......... .., 
Sand, fine...................................,.. 
Cl8,lf, blue and stones, at....................... 


Casing; 
Depth: 
Screen: 


Thickness 
(feet) 
9 
13 
16 
17 
34 
13 


Depth 
(feet) 
9 
22 
38 
55 
89 
102 
102 


25-inch" 
100 feet. 
43 feet, gravel 
led to 38-inch effec- 
tive diameter, set from 57 to 100 feet. 
35 feet. (See also Fig.. 6) 
2,100 gallons a minute.. 
2,100 gallons a 

ute. 


Static water level: 
Yield: 
Ins talled P1lII!P capaci ty : 


(No te: For addi tional data see table 1.) 


Em. 51. * Water Dep,.t., Village of Johnson City. West side of Camden 


t 
St. about 160 feet south of Elbon St. Drilled by Kelly Well Drilling Co. 
in 1930-31. Altitude 830 feet above mea."1. sea level. Driller's log. 


A" 


Clqy, sand, gravel and small stones............. 
Gravel and stones, fine and coarse. . . . . . . . . . . . . . 
SaIldstones; dirty"" .,....... 
..................... 
Gr avel and stone s. . . . . . 
 
 . . . . . . . . . . . . . . . . . . . . . . . 
Stones, large ood small.... . . . . . . . . . . . . . . . . . . . . . 
Hardf;>an and clG\Y". . . . . . . . . . . 
 . . . . . . . . . . . . . . . . . . . . 
Sand, fine, cl
 and ston
s..................... 
Sand, gravel 
"1.d stones..,..,............. ...... 
Sand, fine to cl
, blue....,
.................. 
(Continued on next p
) 
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Thickness 
(feet) 
20 
10 
4 
18 
14 
5 
6 
'9 
14 


Depth 
(feet) 


20 
30 
J4 
52 
66 
71 
77 
66 
100 
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Bm. 51. * ( Con t I d. ) 


Casing: 
Depth: 
Screen: 
Static water level: 
Dr awdown: 
Yield
 
Installed P'llIIp cepaci ty: 


25-inch. 
101 feet. 
35 feet set from 66 to 101 feat. 
35 feet. (See also fig. 6) 
2 feet. 
2,180 gallons a minute a 
2,100 gallons a minute. 


(No te: For addi tional data see table 1.) 


Bm. 52. Water Dep t t., Village of Johnson Ci ty. West side of Camden 
St. about 40 feet south of EIbon St. Drilled by Kelly Well Drilling Co. , 
in 1930-31. Al ti tude 830 feet above mean sea level. Driller's log. 


CIS({, Sarl
 and stones..... . . . . . . . . , . . . . .. . . . . . . . . 
Sand, gravel and stones....... ............... ... 
Gravel and stones, large........................ 
Stone s and clay. . . . . .. . . .. . . . . . . . . . . . . .. . '.. . . . . . . . . 
HardpaIl and stones, at.........................,.. 


Thickness 

 feet) 
14 
50 
21 
3 


J?epth 
(feet) 
;14 
64- 
85 
88 
88 


Casing: 25-inch. 
Depth: 89 feet. 
Screen: 42 feet set from 47 to 89 feet. 
Static water level: 35 feet.. 
DraJifdown: 8 feet. 
Yield: 2,200 gallons a minute. 
Installed pump capacity: 2,100 gallons a minute. 
(Note: For additional data see table 1.) 


.. 


Bm. 53. * Hazard-Lewis Farms Inc., About 22.5 feet south of the Sus- 
quehanna River and about 600 feet north of the old Vestal Road one mile 
west of the western city line of Binghamton. Drilled by Hall and Co. in 
l11arch 1945. Altitude 835 feet above mean sea level. Driller's logo 
(Continued on next page) 
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Bm. 5.3.. (Cont t d. ) 


Thickness 
(feet) 


Top so i1 , aIld harc1!>atl. . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
Limestone, medium hard. . . . . . . . . . . . . .'. . . . . . . . . . . . 
Lires
one, soft................................. 
No record..................... . . . . .. . .. . . . . . . . . . . 
Fir st yield mne at...... 
 . . . . . . . .. . . . . . . . . . . . . . . 
No reoor-d........................................ 


15 
.30 
45 
15 
9 


Casing: 
Depth: 
Static water level: 
Drawdown : 
Yield: 


8-inch. 
114 feet. 
15 feet. 
78 feet. 
90 gallons a minute. 


U259 


:{?epth 
(f eet) 
15 
45 
90 
105 
105 
114 


Bm. 54. '" Hazard-Lewis Farms, Inc. About 860 feet south of the Sus- 
quPhf'nn a River and about 40 feet south of the old Vestal Road one mile 
west of the western oi ty line of :Binghamton. ,Drilled by Lee and Thomas in 
1940. Al ti tude 842 feet above mean sea level. 


Casing: 
Depth: 
Static water level: 
Yield: 
Inst,alled punp capacity: 


8-inch. 
154 feet. 
2S feet. 
20 gallons a minute. 
50 gallons a minute. 


Well will pump dry Siter 5 to 6 hours stead.y punping. 


:Bm. 56. Interna.tional. Business Machines Corp. Country Club.. SOuth- 
east corner of Country 01110 grounds. Drilled by Rinbrand Well Drilling 
Co. in Jzuary 19.37. Altitude 830 .feet above mean sea level. Driller 1 s 
log. 



 
iOkne8S 
(feet) 


BoUlders an.d clq....... .. . . . 
 . . .. . . . . . . . to . . .. .. . . . . . 19 
SlaJ.e sb.ell.......................................... 4- 
Clau, y$llow, stredcs of sand and gravel. . . . . . .. 48 
Gt-av-el, fine 8Jld s8tld.... .. . . . . . .. . . . .. . . . .. .. . .. . . . l.f. 
Bock, shale, ...seans filled wi th clEW' and 
s811d at.. . . .:. _ . . . . . . . . . . . . . . .. . . .. . . . . . · , . . . . 


(Continued on next page)- 
17 


:{?epth 
(feet) 
19 
ZJ 
71 
7' 
75 
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:Bm. 56. (Cont' d.) 
Casing : 
Depth: 
Screen: 
Yield: 
Installed pu.np capaci ty: 


l2-inch. 
75 feet. 
20 feet with 1/16-inch slots. 
600 gallons a minute. 
600 gallons a minute. 


13m. 58. * Endicott ''later 1vorks Co., Endicott. North bank of the 
Sus
ehanna River' at Davis St. extended and below (S)uthwest of) the IIOuth 
of Hooper Co. Drilled by. Kelly Well Dril:J.ing Co." in 1941. Altitude 820 


feet above mean sea level. Driller's log. 


!6.ld. . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. .. . . . . . . . . . . .. . . . . . 
Sarld and grav-el... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clar 8lld grsel.. . " " . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

d 8Z1.d gr -av-el. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . 
GrSYel, fine, sandstone......................... 
Sarld 81ld gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clavr. . . . . . . . . . . " . " . . . . . " . . . " . . . . . . . . . . . . . . " . . . . . 


Thickness JMth 
,(feet) (feet) 
10 10 
10 20 
10 30 
10 40 
10 50 
46 96 
9 105 


(Note: See also log for Boring 91.) 


I 
Casing: 25-inch. 
Depth: 96 feet. 
Screen: 50 feet by 25-inch set from 46 to 
6 feet. 
Drawdow: 11 feet. ' 
Yield: 1,500 gallons a minuta. 
Installed punp capeci ty: 1,500 gallons a minute. 
(Note: For additional data see table 1.) 


:Bm. 59. International :B
iness Mac..
ine8 Corp., Endicott. About 520 
. feet east of Massachusetts Ave. and 130 feet south of River View Dr. 
Drilled by Rinbrand Well Drilling Co. in September l
O. Altitude 8.30 
feet above mean sea level.. Driller's log. 
(Con tmued on next page) 
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Bm. 59. (Cant t do.) 


Gt- av-el. . . . . . . . . . . . . . . . . . . . ft.. . . . . . . . . . . . . . . ; . · · · . 
Clay. . . . . . 
 It . . . It It . . . . .. . : 
 
 
 . It . . . . . . . . . . . . . . . It . . . 
San.d. . . . . . . It . . . 
 . . . It . . . . .. . 
 . . . . . . It . .. It . It It It . . . . .. It .. 
C18fT aIld gravel... .. . .. . . . 
 . . . It . . . .. . . . .. .. . . .. . . . . It .. · 
H8I'd sat:Ld... . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . · . 
G!-sel "8Ild saIld. . . . .
. . .. . . . . . . . . . . .'. . . . . . . . · . · · . 
Hard saIld... It . . . . . . . . . . . . 
 . . It . . . .. . . . . . . . . It . . . . . . , 
C1
. . . . . . . . . . . . . . . . . . . . 
 . 
 . . It . It It . It It . . . . . . . It . . . · 
C
8IY' aIld san.d... . . .. . . . It . . . .. . . . .. . . . . .. . .. · · · . · · · · . · · 
Smld 8lld ga:v-el...... . . . . . . . . . . . . . . . . . . . . . . . . · · · · 
(}r av-el Blld Gald. . . . . . . . . . . . . . . . .. . . . . .. .. . . . .. · . · · . · 
Gravel , little c1BtY......................... It . . .. .. . . . . .. ' 
Course gravel andwater........
................ 
Cl
 . .. . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . · · · 
J3J:.ok6l:l rock.. . . . . . . . . . . . . " .. . . . 4 . . . .. . . . . . . . . . . . · . 


'Ihickness 3;)epth 
(feet) (feet) 
.32 .32 
14 
 
10 56 
4 60 
7 67 
8 7; 
19 94 
4 98 
17 115 
12 127 
14 141 
7 148 
5 153 
2 15; 
2 157 


Casing, lo-inch. 
Deptb.
 163 feet. 
Screen: 22 feet set from 141 to 163 feet. 
Installed punp capacl ty: 600 gallons a minute. 
(For a.ddi tionaJ.. data see table 1.) 


Bm" 60. Interna.tional Business Machines Corp., Endicott. About PO 
feet east of Massachu.setts Ave. and 130 feet south of River View Dr. 


Drilled by Rinbrand 
ell Drilling Co. in October 1971. Altitude 830 feet 


above mean sea level. 


Casing: 
Depth: 
Screen: 



 


Static water level: 
DrSlldown : 
Yield: 
Installed punp 'capaci ty: 


12-inch. 
157 feet. 
22 feet wi th 1/16-i.'l'J.cb slots set fro
 135 
to 157 feet.. 
40 feet. 
60 feet. 
800 gallons a minute. 
900 gallons a minute. 


(For additional data. see table 1.) 


19 



llZ9 


Bm. 61. · International B1;lSiness Machines Corp.., Endicott. About 2IW 
feet east of Massachusetts Ave. and 130 feet south of River View Dr. 
Drilled by Rinbrand Well Drilling Co. in April 19.3;. Altitude 830 feet 


above mean sea level. Driller's log. 


!thickness 
(feet) 


1J.epth 
(fe&t) 


GraYel, coarse with s
d.

.......
............... 18 18 
Sand and clBlf, yel19w.............................. 7 Z 
01. , g8/!........................................... 15 14<> 
Cle:r, gr8'8" and san.d.. '. .. ... . . . . . . . . . . . . " .. .. . . . .. . . .. 5 
5 
C1
 , g
................................. .'. . . .. . . . 5 '0 
Sand and small gravel.
............................. 20 70 
Sand, coarse, some cl
............................... 11 81 
Sand, co arse, and fine and traces of olav.........31 ll2 
Serld, coarse............................ > . . . . . .. .. .. .. . . . . 10 l22 
Satld, med1'\1nl.......................................... 6 121 
Send, coarse and. fine.. . .. . .. .. . . . . . . . . . .. .. . . .. . . IS 14.3 
Sand, co arse and. gravel. . . . . . . . . . .. . . . . . .. . . .. .. . .. ' ,4 111.7 
Gravel. . . . . . II . . . . .. . . . . . . . .. . .. . , . . . . . .,.. .. . .. . . . . . .. .. . 11 lS8 
&ell 1'0 ok. . .. . . . . . . . 
 o. '. . . .. .. . .. . . .. .. . . . .0" . . . . . . . .. . ,1 l59 
&ck, hard.......... '. .. . . . . . . . . . 
 . . . .. . . . . . . . . . . . . 2 161. 


Oasing: 
Depth: 
Scr
 : 
Sta.tic water level: 
Drawdown: 
Yield: 
Installed punp cspaci ty: 


16-inch. 
159 feet. 
22 feet with 1/16-inch slots set from 
136.. 5 tol'S. S feet. 
(See fig. S). 
21: feet. 
950 gallons a minute. 
1,000 gallons, a minute. 


. (No te: For addi ti011al data see table 1.) 


.., 


BIn. 62. Intemational Bu
iness Machines Corp., Endicott. About 175 
feet east of Massachusetts Ave. oo.d 130 feet south of River View Drive. 
Drilled by Rinbrand Well DrillingOo. in J:ugust 1934. Altitude 830.6 feet 
above mean sea. level. Driller' 8 log. 
(Oontinued on next page) 
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13m. 62. (Cant f d,) 


Sez1.d 8lld gra'V'el. . .. .. . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . 
Cl
, greJy'.......................................... 
Sazld, fine...................................... 
Sarld t coarse...................................... 
Gravel, fine, and sand... 
 . . .. . . . . . . . . . . . . . . . . . . . 
Sand and some fine gravel....................... 
G:rav-el , fine, and SSl'ld.. . . . . . . . . . . . . . . . . . . . . . . . . 
Sezld 8Ild grav-el... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 


Casing: 
'Depth: 
Screen: 


11hiclmess 
(feet) 


22 
30 
10 
8 
S4 
8 
1.3 
2l 


l1259 


:gepth 
(feet) 
22 
S2 
62 
70 
J.a 
132 
Ilt.s 
166 


12-inch. 
165 feet. 
Johnson, 21. feet with O.l25-L"1ch open- 
ings set from 143.8 to 164.8 feet. 
Static water level: Zl feet. 
Drawdown: 7 feet. 
Yield: 750 gallons a minute. 
Installed punp capaci ty: I, 200 gallons a minute. 
(Note: For additional data see table 1.) 


:Bm. 63. Intemational...B
iness Machin es Corp., Fcldicott. About 6
 
feet east of Massachusetts Ave. and 130 feet south of River VievDr. 
Drilled by Rinbrand Well Drilling Co.. in September 1934. Altitude 834.7 
feet above lISan sea level. Driller's log. 


.. 


Sarld md grav-el. II . .. . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . 
Clq t gr88'.....,.............,...................,..... 
Cla.v , gray, with small.anxnmt gravel...... . . . . . . 
Sand
 coarse an.d cISI'. .. . . . . . . . . . . . . . . . . . . . . . . . . . 
Ssld, fine, tigtlt................................ 
Gravel, fine. and sand wi th some clau............ 
Gravel 
 fine ti and sand with OJnsiderable cl88'... 
Gravel 
 fine wi.th considerablecla;y............... 
Gravel, fine t .. and clev. . . . . . . . .. . . . . . ., . . . . .. . . ... . 
Gravel, fine. and. sand t co 
se t some c18l'....,... 
Sand, coarse t and sone fine gravel and cl8Q'. . . . . 
Sand, quite fine and tignt...................... 
Saz1d, fine............... '. . . " . . . . . . . . . . . . . . . . . . . . , 
Sand, CO aree to coarse s
d and gravel...." . . . . ,. . . 
Gravel, fine. and cl
, some 'sand... . . .... , . " .. . . 
Gravel, coarse, and san.d... . . ... it . . . . . . . . .. . . " . . . 


"- 
I 


(Con tinued on next page) 
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ibickne88 
(feet) 


26 
33 
6 
2 
26 
4 
18 
10 
5 
4 
.3 
6 
S 
7 
1 
15 


J?epth 
(feet) 
26 
S9 
6S 
67 
93 
en 
115 
125 
130 

 

37 
143 
148 
lSS 
l56 
171 



l2-inch. 
170 feet. 
Cookt 21 feet by 8-inch bY' O.lOO....ineh 
slots set from 149 to 170 feet. 
.36 feet. 
400 gallons a minute. 


13m. 63
 (Cont 1 d.) 


Casing: 
Depth :. 
. Screen:. 


-< 


Static water level:, 
Yield: 


.. 
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Well is not in use and is available for observation purpose.. 


13m. 64. Internation:eus
ess Machines' Corp. tFadiO)tt. About IS 
feet east of Massachusetts Ave. me. 130 feet. south of River View Dr c' 


Drilled by Rinbrand Well Drilling Co. in ..Matv 19.34. Altitude 830 feet 


above mean sea level. Driller's log. 


Sartd and g;I"a:v-el. ... .. . .. . . . . . .. . . . . .. . . . . . . .. . . . . .. . .. . .. 
, Gr 8U' cIa({... . . . .0 .. . . . .. . . . . . .. . . . . .. . . . .. .. . . '. . . . . . .. . .. 
-San.a.. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . ._ e.,'. . . . '. . . . . . . . 
Coarse sand and signs of fine gravel......... .. '. .. .. 
.Fine gravel and sand.........;.................. 
Coarse gravel an.d .sand. . .,. .. . . . . . . . . .. .. . _ . .. . . . .. . . . 
Fine gI"av-el BIld san.d.. . .. . . . .. ..'. . . . .. .. . . _ . . .. . . 
 . . . . 
\\111i te c1......................".....................,,,... 
Bock at.>"........ .,_... .,.,..... _.... ............... .....:. 


Casing: ' 
Depth: 
Screen: . 


'lhickness 
(feet) 


23 
.30 
35 
7 
58 
7 
8 
3 


J?epth 
( feet) 
23 
53 
88 
9' 
IS3 
160 
168 
171 
171 


8-inch. 
170 feet. 
20 feet 'by 6-inch slotted. pipe set 
from 150 to 170 feet. 
400 to 500 ga.l.lons a minute.. 


Yield: 


Well is not in use and has been capped.. 


13m. 6.5.Interna
ional
iness.Machine. Corp. t Endicott... About 30 
feet west of Massachusetts A.ve. and 130 feet oouth of River View. Dr. ' 
Drilled. by Rinbrand Well Drilling Co
 inOotober 19.34.A1tltude 830 feet 


- 


.. 


above mean sea level. Driller's log. 
(Continued on next pege) 
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Bm. 65. (Cont'd.) 


... 


SaIld aIld gsel... . . ... . . . . . . . . . · . · . · · · · . . · · · · · · 
Cl8iY't f!l:81!......................................... 
Smd 8lld grav-el. . . . . . . . . . . . . . · . . . . · . . · . · · · . · . · · 
Sand an.d gravel t fine............................ 
Sarld. . ,. .. . .. . . . . . . . . .. . .. . . . . .. . . . · . .. . · · · . . · .. · · · . . · · 


Sand and gravel t fine t with clav
............... 
Sand and gravel, fin8 t with clay, sand 
predoIDinatir
. . . . . . . .. . .. . . .. · . .. . . . · . · .. · . .... · · 
Sand and gravel
 fine, with clau................ 
Sand and gravel, fine, Il9 cl8f; sand 7"'. · .. . .. 
SEJIld, fine....."...................,............. 
Smld. . . . . . . . .. . .. . . . . .. .. . . . . . . . . . . .. . · · . .. · .. . · · .. . · .. · 
.Bock at.........,...... \. . . . . . . . . . . . . . . . . .. tI · · · . 
 · 


Casing: 
Depth: 
Sta.tic water level: 


12-inch. 
181 feet. 
45 feet. 


Well 
s r.ot in use and has been 
' 


'l'hickness 
(feet) 
31 
48 
11 
2 
8 
16 
13 
1.3 
11 
18 
9.5 
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:1;)epth 
(feet) 
31 
79 
90 
92 
100 
116 
129 
142 
15.3 
171 
180.5 
180.5 


:em. 66. Endicott Wa.ter Works Co. t Endico
t. East canter of En Joie 
Park at River Drive. Drilled in December 1944. Altitude 820 feet abOV8'< 
mean sea level. Driller 1 slog (see :Boring l
. 104 in Record of Borings 
section). 


Qase: 25-inch. 
Depth: 90 feet. 
Screen: .30 feet set. from 60 to 90 feet. 
Installed pwrp capacity: 1,500 gallons in a. minute. 
(Note: For additional data see table 1. ) 


Em. 67. Fndicott Water Works Co., Fndicott. About 250 feet east at 
the southeast corner of the Water Plant yard. in En Joie Park. Dri1le4.,by 
Rinbrand Well Drilling 00. .AJ. ti tude 820 feet above nean sea level. 


. 


Casing: IS-inch. 
Depth: 155 feet. 
Screen: None; well is open. 
Yield: 2,500 .gallons a minute. 
Installed pwrp capaoi ty: 2,50b gallons a minute. 
(Note: Fqraddi tiQnal data see, Table 1. ) 


.. 


2.3 



1
9" 


\ 
:Bm. 68. Fndicott Water Works Co.. Endicott. (See location sketch, 
fig. 8). Drilled by Rinbrand Well Drilling 00. Altitude 820 feet above 


mean sea level. 


-f! 


"W j 


Casing; IS-inch. 

th: 155 feet. 
Screen: None; well is open. 
Yield: 2,500 gallons a rrdnute. 
Installed pI.lq) cepaci ty: 2,500 gallons a minute. 
(Note: For additional data see table 1.) 


:Bm. 69. * Endicott Water \vorks Co., Endicott. (See location sketch. 
fig. 8). Drilled by Rinbrand 1V'ell Drilling 00. Altitude 820 feet above 


mean sea level. 


Casing: l2-inch. 

th: 155 feet. 
Screen: None; well is open. 
Static water level: 39 f
et. 
Yield: 1,200 gallons a minute. 
Installe,d puup cap aci ty: 1, aJO gallons a minute. 
(No te,: For addi tional data see table 1.)' 


:Bm. 70. Endicott Water Works Co., Endicott. (See location sketch, 
fig. 8). Drilled by Rinbrand Well Drilling Co. Altitude 820 feet above 


mean sea level. 


. 


Casing: 

th: 
Screen: 
Yield: 
Installed pwrp aspeci ty: 


12-inch. 
1.55 feet. 
None; well is 
. 
1
200 gIllons a mlnute. 
1,200 gaUons a. minute. 


(Note: For additional data .... table 1.) 


't> 


"",., 
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Bm. 71.. Endicott Water Works Co., Endicott. (See location sketch, 
fig. 8). Drilled "by Rinbra.
d Well Drilling Co. A1. ti tude 820 feet above 


mean sea level. 


..I 


Casing: 
Depth: 
Screen: 
Yield: 
Installed purrp capacity: 


l2-inch. 
155 feet. 
Hone; well is open. 
1,200 gallons a minute. 
1.200 gallons a rnQnute'O 


(lJo te: For addi tiov..al data see' table 1.) 


:Bm. 72. Endicott Water 1
orks Co.., Endicott. (See location sketch, 
fig. 8).. Drilled in February 1922. Al ti tude 820 feet above I{leaIl sea 
level. Driller's log. 



.Jo reco rd. . .. . .. .. . .. .. . . .. . . . .. . .. .. .. .. . .. . .. .. . . . . . .. . . .. . .. . 
. Clay, SOi"1c1.y..........'O'O...'O....'O...'O.'O.......'O.........'O.... 
SaIld ("'later).................. . .. . . . .. . .. .. . . .. . . .. 
 . . .. .. 
W!li te clay and stones............................ . . . 
Hro-dpan... . . . . . . . . 
 . . . . . . .. .. . . . . . . . .. II' . .. . . . . . . .. . . . . 
Sand, illQddi,r......................................... 
Sarld, hard, solid.................................... 
Sand (water)........................................ 
Cl
 , sand;y'................'O..........'O...'O.......'O'O'O'O.. 
Sand, mddy..'O....'O.'O.........'O'O...'O'O'O..'O.........'O'O... 
SaJ.1d (water).............. . . . .. .. .. . .. . . . . . . . . . .. .. .. .. . . . 


. 


Casing: 
Depth: 
Screen: 
Static water level: 
Yield: 
Installed pu1I!> capaci ty: 


12-inch. 
155 feet. 
None; well is oyen. 
39 feet. 
1,200 gallons a minute. 
1,200 gallons a minute. 


tNote: For additional data see table 1.) 


Thickness Depth 
(feet) (feet) 
1 1 
39 40 
J 43 
15 .58 
2 60 
1.5 7.5 
20 9.5 
5 100 
15 115 
20 135 
16 151 
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Bm.. 73.. Endicott vlater Works Co., Endicott. (See location sketch, 
fig. 8). Drilled by Rinbrand 1vell Drilling Co. Al ti tude 820 feet above 


mean sea level. 


./ 


Casing: 
Dep th: 
Screen: 
Yield: 
Installed ptuIp capaci ty: 


10-inch. 
15.5 feet. 
None; well is open. 
;00 gallons a minute. 
500 gallons a minute. 


(No te
 For addi tione
 data see table 1.) 


:B
 74. Fndicott Water Works Co., Endicott. (See location sketch, 
fig. 8). Drilled by Einbrand 'Vlell Drilling Co. .AJ. ti tude 820 feet above 


mean sea level. 


Casing: lo-i.1').ch. 
Depth: 15.5 feet. 
Screen: None; well is op
n. 
Yield: 500 gallons a minute. 
Installed punp capacity: 500 gallons a minute. 
(l
ote:, For add.i tional data see table 1) . 


:Bm. 75. End
cott 'vater Works Co., Endicott. (See location sketch, 
fig. 8). Drilled by Rinbrand Well Drilling Co. Altitude 820 feet above 


mean sea level. 


4 


Casing: la-inch. 
Depth: 1.55 feet. 
Screen: None; well is open. 
Yield: .500 gallons a minute. 
Installed punp capacity: 500 gallons a minu
e. 
(Note: For additional data see table 1.) 


, 
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/ 


Bm. 76. Endicott Water Works' Co., Endicott. This well number covers 
So battery of 18 wells, all of the same diameter and depth and located as 
shown on the sketch, fig. 8. All wells are pulIped simultaneously througp. 
connections to a comrron air lift. Drilled by Rinbrand 'vell Drilling Co. 
Al titud.e 820 feet above mean sea level. 


Casing: 
Depth
 
Screen: 
Yield: (combined) : 


6-inch.. 
155 feet. 
None; well s are open. 
3,200 gallons a minute. 


(Note: For additional data see table 1.) 


Em.. '77,
 F..ndicott Water Works Co., Endicott. Near northeast corner 
of intersection of Page Ave. ?i1 d Erie R. R. Drilled by Rinbrand Well 
Drilling Co. in Feoruary 1942. At ti tude 830 feet above mean sea. level. 
Driller 1 slog. 


Dirt 
 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . 
 . . . . . . . . . . 
CIG¥", ,> . 
 . . .. . . . . . . . . . . . . .. . . .. . . . . . . . . , . . . . . . 
 . . . . 
G-..Lavel, little clBlf, sand and little water.. . . . 
CIa({ oJ . " .. . ,. . . . .. . . . . . . . . . .. . . . . . . . .. . . . . .. . . . , . . . . . . 


Thickness J?ep th 
(feet) (feet) 
10 10 
113 123 
Z7 1.50 
18 168 


Casing: 
Dep th: 
Static water level: 


8-inch. 
168 feet 
 
40 feet. 


Well is' not in use. 


t 


t>- 


:Bm. 78. * Endicott Water Works Co., Endicott. Northwest corner of 
- intersection of West Frankli
 and Jun
 Sts. near Nanticoke Cr. Drilled 
by Rinbrand Well Drilling Co. in 1941. Altitude 820 feet above mean sea 
level. Driller's log. 


(Continued on next page) 


Z7 



Bro. 78. * (Con t t d. ) 


, 
.....f 


Gravel, coarse.....,........................... 
Gravel, fine and sar..d.. . : . 
 . . . . . . . . . . . . . . . . . . . . 
SaIld
 . . . . . . . . . l1li . . . u 
 " e- .. . . . . . . . 
 . . . . .. . . . . . . . . . . ,. 
Gra:vel (water)........ '" . . . . . . . . . . . . . . . . . . . . . . . . 
Qu.icksaIld. . . . 
 . . " . . . , . . . . . . . . . . . . . . . .. . . . . . . . . . . 
Cla:
l.. . . . . . . . 
 . . . 
 . . > . . . . r . . . . . . . . . . . . . . . . . . . . . . 
Bock forrr.c
tion; broken and shelly... . . . . . C . . . . . 
Gravel Ct'ITC):ter);>.., <, . 
 " . . . .. . . . . . . . . . . . . . . . . . , . . . 
Cl a:;[. .. . . '_ " 
 > r .' . . " " . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand, coarse lli"1d gr'avel (1:'Jater)...... _
 . . . . . . . . . 


Casing: 
Depth: 
Screen: 
Static water level: 
Yield: 
Installed punp capacity: 


\ 
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Tci.clmess Depth 
(feet) (feet) 
11 11 
9 20 
8 28 
4 32 
15 47" 
116.5 163.5 
0.5 164 
3 167 
2 169 
10 179 


18-inch. 
IG8 feet. 
4 feet by 12-inch by i-inch slots. 
25 feet. 
400 gallons a minute. 
1,500 gallons a minute. 


Screen collaJ?sed while developing well, t.Y3.US accounting for preseItt 
low yield. 
(l-Jo te : For additional data see table 1.) 


Bro. 79. Carl Selzar, R. D. #1, Yestal. About i mile east of N. Y. 
State Hwy. #26, bride;
 ov
r Susqu.ehanna R., and bet1,reen the old Vestal Rd. 
and the Susquehan..."'1a Biver. Drilled by Cline in 1914. AJ.. ti tude 820 feet 


above mean sea level.,. 


Casing: 
Depth: 
Screen: ( 
Static water level: 
Aql.lif er 
 


5-inch. 
124 feet. 
None; 

Tell is open. 
24 feet. 
Gravel. 


Casing is seated in gravel. Plenty of water is available. CIB¥ 
overlies the gravel. 


28 
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-Bm. 81. Vestal ,Water Commission, Vestal, North side of N. Y. State 
Highway #17 at west bank of Big Choconut Cr. Drilled by Kelly Well Drill- 
· ing Co. in May 1945. Altitude 840 feet above mean sea level.. Driller's 


. 


log. 


Fill.. . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 


Thickness Depth 
(feet) (feet) 
10 10 
15 25 
11 36 
10 46 
5 51 
5 56 
5 61 
10 71 
7 78 
Z7. 105 
2 107 
2 109 


Mixed clqy, sand and gravel.................... 
Yellow clay and rredium gravel........ o ......... 
Fine to coarse gravel (water)....o............. 
Fine to medium gravel (water)............ .,".. . .. 
Gravel, coarse and stones.(water)...........,.. 
Clay, hard, 
ro1N!l, sandy........................ 
Sand, fine, dirty............... 
.............. 
Clay, gr81-J and blue, with gravel, mixed......... 
Clay, gray and blue mixed with gravel, hard.... 
Blue s1lale....................................... 
Bock, male...................................... 


....... 


Depth 
 


109 feet. 


vIell is not in use. 


:Bm" 83. * Tri-Ci ties Airport,. Union. About 0..85 mile southwest of 


xr.Quth of Nan ticoke Cr.. a'1d about 0.15 mile southeast of Erie R. R. 


Drilled by G€orge 'Ihomas in 1943. A1 titude 820 feet above Itean sea level 


Casing: 
Depth: 
Screen: 
Static water level: 
Dr awdown : 
AcrJ.ifer: 


6-inch. 
59 feet,. 
10 feet.. 
Z7 feet. 
0.15 foot. 
Gravel. 


tow 
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Record of Borings 
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In Broome COUJlty all test wells, test holes and borings that are no 
longer accessible have been classed as BORINGS, and have been numbered 


consecutively, oeginniI.lg wi th 1, proceeding in a general geographical 
sequence from l
 to SW. Records of 30 borings used in this report appear 
in the following compilation. Locations ere sho"n1 by fig. 2. No letter 
prefix is used wi th the boring nurrber. 
Boring 8. City of Binghamton. About 40 feet west of Chenango River 
and 900-feet south of-northern City line.. Drilled by Layne-New York Co. 
in 1934. Altitude 835 feet above mean sea level. Driller's log. 


.. 



 


4 


Topsoil) loam Satld¥'...."....................... 
Clay, sandy, reddish-yellQw, thin layer 
g:ravel on 1;0 tto:::n" . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Qu o, d ' , 
lCKsan t yellow........ 
 . . . . . . . . . . . . . .. . . . . . . . . 
Cl
, sticky, reddish-yellow................... 
CIa&', thin, watery, blue............... ° . . . . . . . 
C ' 
,lay, blue, gravel ar.d.large stones............ 
:Bluestone, hard shale, inprints of shells, 
at. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "" eo . . . s . . . . 


, (Casing has been pulled) 


Thickness 
(fee t) 
7 


28 
30 
92 
48 
3 


Depth 
(feet) 
7 
35 
65 
157 
205 ' 
208 


208 


Boring 9., City of Binghamton. Uear l
 corner of State Street and 


Bevier Street. Drilled by Layne-New York. Conpany in 1934. Altitude 843 


feet above mean sea level. Driller's log') 


.. 


Fill, cinders................."................. 
ClB¥, .yellow, sandy...... 
 . . . . . . . . . . . . . . . . . . . . . 
13 de ' 
oul rs, gravel and sand...................... 
Clay, blue..................................... 
QJJ.icksaIld. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ° . . . . . . . . 
Clay, sa.'rJ.dy---top gray turning to blue at bottom 
Rock, blue shale, with few shells.... ..... ... .. 
(Casing has been pulled) 
1 


Thickness 
(feet) 
I 
6 
18 
11 
13 
93 
18 


Depth 
(feet) 
1 
7 
25 
36 
49 
142 
160 
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Boring 11. City of Binghamton. lJorthwest corner of I'-1ersereau and 
:Bro'WIlson Streets. Drilled by L
J!le-New York Conpany in 19"34. A1 ti tude 


861 feet above :rrean sea level. J;2riller's log. 



 


Gr- avel and sand.,. . . . . . . . . . 
 . . . . . . . . . . . . . . . . . . . . 
Cl8l{, blue a"1d red
 , . . . . . . . . . . . . . . . . . . . . . . . . , . . 
Clay, sand,y---sand very fine, clay streaks.,.. 
Clay, tougtl, 01 ue. . . 
 > . . . . . . . . . . . . . . . . . . 0 . . . . . . 
Bo ck , blue shal e , so ft. . . .. . . . . .. .. . . . .. . . . .. . . . 
Cl a;sr. . . . . . . . 
 . " 
 ,. . 0 . . . . . . . . . . 0 . . . . . . . . . . . . . . . . . 
Bock, blue shaJ e i or sandstone, light green 


color c. . . . . .. if . . ... . . .. ... ;, . . . . . . . . . . . . . . . . . . . . . . . . 


Thickness. J;)ep th 
(feet) (feet) 
41 41 
4 45 
48 93 
68 161 
7 168 
1 169 
6 175 


(Note: Depth to static water level on August 30, 1934 
YJas 80 fee t II Casing has been pulled.) 


Boring 12. Ci ty of Binghamton. East bank of Chenango River about 
60.0 feet south of DeForest Street bridge', at same locatiorl as well 13m. 26. 
Dril
ed by L
ne-New York Co. in 19.34. A1. ti tude 8.38 feet above mean sea 
level. Driller's log. 


Thickness Depth 
(f ee t) (feet) 
1 1 
6 7 
7 14 
9 23 
49 72 
15 
 
22 109 
2 111 
9 120 
4 124 
7 1:31 
16 147 
J 150 
10 160 
13 .- 173 


C .' 
inder fill... . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . 
Top so il. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, sof.t, blue............................... 
Gr a"V'el , coar se, 100 se. . . . . . . . . . . . . . . . . . . . . . . . . . 
Cla:rJ, soft, blue.... ....,..................... 
Sand, co arse, blue, strea
s of gra:vel.......... 
Sand, coarse, blue, small streaks of clay, blue 
Clay, yellow..............,.................... 
Hardf>an. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cla.y, blue, toug1l. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Boulders, gravel, heavy and sand, coarse, blue 
Gravel and sand, hard packed; harc1;?an, thin 
layers, blue and boulders................... 
Limestone. . . . . . . . . . . . . . . . .. . . . . . . . . . 
 . . . . . . . . . . 
Boulders, heavy, gravel and blue clav.......... 
Rock, led.g'e.................. 0 . . . . . . . . . . . . . . .. . . 
(Uote: Depth to' static water level, W:len bottom of 
hole was at 130' feet, was 16 feet. Casing 
has been pulled.) 


, 
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Boring 13. Oi ty of Binghamton. About 250 feet southwest of DeForest. 
Street, bathhouse and 25 feet west of Chenang'J River. Drilled by Layne- 
New York Co. in 1934. A1 ti tude 837 feet above rrean. sea level. Driller t s 


· log. 


, 


. 


Topsoil, 10 aJIl , san.
v.................................. 
Rocks, - stones and cl ay" . 
 
 . .. . . " . . . 11 . " .. . . . . . . . . , 
Gravel, sand and clay. . . . . . . . . . . . . . . . . . . . . . . " " . 
Clay, blue......".."............."................ 
Sand, coarse, or cemented gravel. . . . " '. . . . . . . .. . . 
Cl8lf mixed with large gravel............... "0. .. 
Clay mixed with sa'l1d, coarse and rocks. . . . . .. .. . . 
Bock, blue shale................................. . . 
Bock, blue sJ.ate.......... 
 . . . . .. . . . . . . . . . . . . . . . 
BOck, hand bluestone le
.".................... 
(Casing has been pulled) 


Thickness Depth 
(feet) (feet) 
8 8 
17 25 
30 55 
3 5B 
12 70 
2 72 
18 90 
21 III 
B 119 
3 122 


Boring 16. City of Binghamton. About 250 feet west of State Street 
and 500 feet north of Shear Street. Drilled by Layne-New York COIlT9anj
 in 
1934. Al ti tude 836 feet above mean sea level. Driller's log. 


Top so iI, 10 a.t'11. . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . 
Clay, sandlf, yellow............................. 
Gravel, sand and cl
, yellow.................. 
QJ.ticksaIld, yellow................................... 
Bock, shale, blue................................. 
Bock, ledge........................................ 


(Casing has been pulled) 


Thickness 
(feet) 
4 
5 
5 
121 
5 
6 


Depth 
( feet) 
4 
9 
14 
135 
140 
146 


:Boring lB. Oi ty of Bingpamton. East bank of. Chenango River at Horth 
end of Water Street. Drilled by Layne-Hew York Co. in 1934. A1 ti tude 834 


... 


feet above mean sea level. Driller's log. 
(Continued on next page) 
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Boring 18, (Cont f d. ) 


. 


Topsoil. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . ': . . . . . . . 
Sand, gravel and streaks of clay......,.......... 
Sand, bro\'J!1..................................... 
Gravel, strecl{s of sand and clay..........., .... 
Clay, yellow.................................... 
Gravel and sand, wet.......,.................... 
Clay., hard and d:ry'.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, sand and streaks of cl
................ 
Gravel and sand.. . . . .. . . . . . .. '. . . . . . . . . .. . .. . . . . . . .. . . 
Clay, blue.'...................................... 
Gravel and sand with clay binder, wet............... 
Bock, 
ard bluestone, leqge, at................. 
(Casing has been pulled) 


.) 
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Thiclmess Depth 
(fe
t) ( feet) 
7 7 
6 13 
11 24 
9 33 
22 55 
13 68 
6 74 
4 78 
10 88 
6 94 
63 157 
157 


Boring 19. City of Binghamton. South bank of Sus<r
ehanna River about 
600 feet west of Conklin Avenue at Holmes Crossing of Delaware Lackawanna 
and Western Railroad. Drilled by Lqyne-l
ew York Corqpany in 1934. Al ti tude 
842 feet above mean sea level. Driller's log. 


Topsoil, loam...................................... 
Cl
, sandy, yellow................ '"'. . . . . . .. . . . . . . . . 
Gravel and sand, blue, co arse, hard packed. . . . . . 
Harepan. . . .. .. . .. . . . . . . . . . . . . . e .. . . . .. . . . .. . . . , . . . . .. . . 
Be ck. . . . . .. . .. .. . .. . . . . . .' . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. 


Thickness Depth 
(feet) (feet) 
5 5 
10 15 
6 21 
1 22 
13 35 


(Note: Depth to static water level, when bottom of hole was 
at 21 feet, was 1.3 feet.. Casing has been pulled.) 



 


Boring 20. 


I 
Ci ty of Bingha-rnton. Near east point of triangl
 formed 


. 


by Court Street, Bran
ne Avenue and Erie Railroad, at SaIr
 location as 
1Nell Bm. 25. Drilled by Layne-l\!ew York COIIY?any in 1934. Altitude 84.3 


feet above mean sea level. Driller's log. 
(Continued on next p
) 
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Boring 20. (Cent' d.) 


. 
I 


'] . 1 1 
opsal., oam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay, sanC\y, yellow...... 
 . . . . . . . . . . . . . . . . . . . . . ,; 
Boulders, gravel and sand....................... 
Bo
ders, gravel and harqpan.................... 
Gravel and sand; coarse, gra,y................... 
HarCp an 
 . . . . . . . . . III . . .. .. .. . . .. . . .. . . . .. .. .. .. . .. .. . . . .. .. .. .. . .. 
Bock sand....................................... 
Bock. .. . .. .. ...111 . .. . .. . . . . . . . .. . . . . . . .. . . . .. . .. .. .. . . . . . . .. .. .. .. 


Thickness Depth 
(feet) (feet) 
5 5 
11 16 
13 29 
5 34 
10 44 
25 69 
12 81 
6 87 


(Casing has been pulled) 


Boring 31. Ci ty of Binghamton. Susqu.ehanna River at downstream 
(west) edge of Bockbottom Dam about 180 feet north of Conklin _
venue. 
Drilled in 1934. Altitude of river bed 821.34 feet above mean sea level. 


Bock elevation 821.01 feet above mean sea level. 


, Boring 41. City of Bing..iJ.amton
 Susquehan...YJ.a River at downstream 
(west) edge of Bockbottom Dam about 200 feet south of South Street. 

illed in 1934. Al ti tude of r
 ver bed 813.65 feet above mean sea level. 
Rock elevation 812.65 feet above mean sea level. 


Boring 42. Ci ty of Bingpe.11ton, East abutment of Riverside Drive 


bridge over Chenango River. Drilled in 1923. Altitude 838 feet above. 


mean sea level. Driller's log. 


. 


Fill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . 
Gravel, sand and,. clay. . .. . . . . . . . . . . . . . . . . , . . , . . . 
CIat)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bock, blue shale, at............................ 


'Ihickness 
(feet). 
16 
17 
9 


Deoth 
( teet) 


II 


16 
33 
42 
42 


(Casing has been pulled) 
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Boring 55. City of Bi.Ylghamton. West abutment of Riverside Drive 
bridge over Chenango River: Drilled in 1923. Altitude B3B feet above 
mean sea level." Driller f slog. 


,. 


, 


Fill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Gravel, sand and cIS¥'. . . . . . . . . . . . . . . . . . . . . . . . . . 
Be ck, blue sha1. e. . . 0 . . . . . . . . . . 0 . . . . . . . . . . . 0 . . . . 


(Casing has been pulled) · 


Thickness J?epth 
(feet) (feet) 
6 6 
6 12 
9 21 


Boring 56. Ci ty of Binghamton. East bank of Chenango River at 
intersection of Wall and FerrJ S
reets. Drilled by Riley Engineering and 
Drilling Coupany in Januar.{ 1936. Altitude 84B feet above rrean sea level. 
Driller's log. 


Gravel and cl[!f!.. II . . . . . . D . . , . . . . . . . . . . 0 . . . . . . . . 
Gravel 811d saIld.. . . 0 0 . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand and cl
... 0 . . . . 0 . . . . .. .. . . . . . . . . . . . . . . . . . . . 
Gr avel and clBEY'. . . . . . . . . 0 . . .. . . . . . . . e . . . . . . . . . . . 
Sand al1d cl
.. . . . . . . . . . . . . . . . . . .. . , . . . . . . 0 . . . 0 . 
Gravel aIld clctT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
SaIld a..'I1d clay. . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . 
Gravel and clay. . 
 . . -. . . . . . . . . . . . . 0 . eo. . . . . . . . . . 


-Thickness J?ep th 
(feet) (feet) 
30 30 
5 35 
5 40 
5 45 
10 55 
5 60. 
15 75 
B B3 


Boring 69. City of :Binghc:unton. Ferr::r Street midwa;y" between Front 
Street and west baJk of Chen8l1go Hi ver. Drilled by Riley Engineering and 
Driliing Conpany in Ja.Ylunry 1936. Altitude B44 feet above mean sea level. 
Driller's log. 


" 


," 


.. 


- (Cont inood on next page) 
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Boring 69. (Cent' d. ) 



 


Gr avel and saIld... . . . . . . . . .. . . . . . . . .. .. . . . . . . .. .. . . . .. 
Clay 
 .. . . . . . . . . . . .. . .. . . . . . . 
 .. . . .. .. . .. . . . . . . . . . . . . . . 
 
Cl
, blue...................................... 
Cl
, blue and sarld.. . . . .. . . . . .. . . . .. . . . . . . . . . . . . . " 
Clay B.i.'"1d gravel.................................... 
Gr avel. . . . . . . " . . . . . . . . . . 
 . . . " . . . . . . . . . . . . . . . . . . . 


Gravel a."'ld sand. 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Gr avel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand arld clay.. . . .. . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . 
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Thickness Depth 
(feet) (feet) 
5 5 
5 10 
20 30 
5 35 
5 40 
5 45 
5 50 
5 55 
15 70 


Boring 82. New York State Electric and Gas Corporation, Westover 
Station, Johnson Ci t J T . About 250 feet north of D. L. and 'tv. R. R., about 
430 feet south of Choconut Creek and. about 100 feet northeast of east rail- 


road spur to Remington Band Corrpany plant. Drilled by Layne-New York Com- 
P8I\Y in .April 1942, Altitude 835 feet above moan sea level. Driller's 


log. 


Thickness Depth 
(feet) (feet) 
12 12 
17 29 
11 40 
15 55 
15 70 
13 83 
7 90 
5 95 


Sand, gravel, boulders, and Ii ttle clay........ 
Li ttle sa"'ld, gra:.rel, boulders, and blue clay.." 
SaTld, boulders, clew and gravel
 n:ostly clay, 
few bo11lders. . . . . .. . . . . . . .. . . .. . . . . . . . . . . . . . . . . 
Sand, yellow clCi'J and gravel a.'"1d boulders. . . . .. 
Sarld, fine and gravel, mudqy................... 
Sand, blue clay and bOLllders................... 
SaTld, 
avel, cla,v ffi1d shele.. ......
.......... 
Sandy s!lale...........,......,..,....,...,..... 
(Note: Pu....rrped with air at .50 G.p .M. Casing has been pulled.) 


Boring 87. New York State Electric and Gas Corporation
 't;lestover 


Station, Johnson City. .A.bout 40 feet north of Choconut Creek and about 
) 


(Continued on next page) 
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Boring ef7. ( COIl t' d. ) 
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90 feet east of west spur to R
mington Rand Co.. plant. Drilled by Lu
7!).e- 
'Ne", York Coupan
r in 1-1arch 1942. Al ti tude 820 feet above mean sea level. 
Driller's log. 



 
,4: 
, 
, 


Thickness DeDth 
(feet) (feet) 
16 16 
30 46 
29 75 
19 94 
6 100 


Sand, gTave1, boulders and little clay-.......... 
S
d, gTave1, boulders.......................... 
Sar.;.d.v cl av.. . . . . . . . . . . .. . . . . .. . . . .. . .. .. . .. . . . .. . . . . . . . 
Sand', . gr avel, boulder s and little clay......... 
(Sl".i.Ow'8d little s.iJ.ale 91 J to 94 1 ) 
Smldy Shale a1d little cl
r..................... 
(1Tote: Pumped \.a th air at 200 G.l' .M. wi th 18!- feet 
dra'Ndo\1Jll; well did not clear up. Pumping 
150 G..F J'-:. 11\1 tho 14 feet drawdown cleared 
up Iloticeabl
r. Casing has been pulled. ) 


:Boring 92. New York State Electric and Gas Corporation, 
lestover 
Station, Johnson Cit;]. About 140 feet south of D. '.L. and JtJ. R. R. bridge over 
Susquehanna River and. about ZlO feet southwest of east aDutment pf rail- 
\ 


road bridge. Drilled by L
m
-}Tew York Comp
y in July, 1942. Altitude 


820 fe
t above mean sea level. Driller's log. 


Sand, gravel, little c1qr and coulders......... 
Sand, coarse, gravel, coarse, a.
d boulders.. . .. 
Little COaI'!:)e sand, little coarse gravel, 
plen ty boulders a."ld heavy cl
J................... 
Sanqy blue Shale alld little c1
y................... 
(Casing has been pl:uled) 


Thiclmess J?e:pth 
(feet) (feet) 
12 12 
24 36 
32 68 
65 133 


B 



112.59 


Boring 93. Jolmson City.. l
orth side of Endwel1 Street opposite the 
north end of 5th Street. Drilled in 1935. Altitude 835 feet above TT£an 


sea level. 



 
", 
\ 


Bock, hard bluestone, at depth of 119 feet. 
(Casing has been pulled) 


Boring 94. Endwe11. South side of !ilain Street about 1790 feet east 
of Hooper Creek. Drilled by Einbrand Well Drilling Company in September, 
1941 for the Endicott "tater Works Conpany. A1. ti tude 820 feet above mean 
sea level. Driller's log. 


.... 


No record....".."...................................... 
SaIld and g wel. .. . . .. . . . .. .. .. . . .. .. . .. .. . .. . . . .. . . . . .. . .. . 
Clay md gravel.. .. . . . . . .. .. . . .. . . . . . .. .. .. .. . . .. .. . . . . .. . 
Gravel. .. . .. . . .. .. . . . . .. .. . . .. . . .. .. . . . . . .. . . . . . . . .. . .. .. . . . 
Sand. .. .. . .. . . . . .. . .. .. .. . . . . . .. .. . . . . . .. . . .. .. . . .. . . . . . " . . .. 
Clay. . . . . . . . . . . .. . .. . ft . . . . . . . .. . . . . . .. . . . . . .. .. . . . .. . . 
Gravel. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . .. . .. . . . 
Sl.ate ro ek. .. . . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . .. . . . . . . 


(Casing has been pulled) 


[hickness Depth 
(feet) (feet) 
10 10 
30 40 
20 60 
10 70 
45 115 
13 128 
12 140 
60 200 


Boring 95. Endwell. Northeast corner of Carmel Grove Bead and 
County Club Road. Drilled by Rinbrand 1vell Drilling COUiJany in October 
1941 for the Endicott Water Works CO!1!'an:}'".. Al ti tude 880 feet above mean 
sea level. Driller t slog. 


, Sand and g;: av-el. . . .. . . . , . . . . . . . . . . . . . . . . . .. . .. . . .. . 
CIBlf. . .. .. . . . . . . .. . . . . .. .. . .. . . . . .. .. .. . . . . . . . . . . . . . . . . . 
Bock. . . . . . . .. . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . .. . . 


(Casing has been pulled) 


. 
Thickness \ Depth 
(feet) (feet) 


40 
2 
10 


40 
42 
52 
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Boring 96. Endwell. l\forthtV8st corner of intersection of Hooper 
Creek and Erie Railroad. Drilled by Rinbrand Well Drilling Corq;>any in 
.A1..1gJ.st, 1941 for the.Endicott 'i'a.ter 
vorks Company. Altitude 835 feet 
.-. above mean sea level" Driller's log. 
\ 


Sa!:'
d ffild gra,,"-el,.. . . . . . . . . . . . . . . . . . . . . . . . . , . . . . " 
0 1 ' 
ay;.. co.................................... 11:..... 
San d, .f ine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bo1.1J..ders. . . . . . . . . . . . & . . . . . . . . . . . . . . . . . .. . . . . . . .. .. 
Cla;y- a:n,d bo1.1J..ders.... . . . . . . . . . . . . . . . . . . . . . . . . . . 
Haxd saIld... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . 
:Sed.I-ock, slate... r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Thickness ,J?epth 
(feet) (feet) 
20 20 
40 60 
10 70 
10 80 
40 120 
195 315 
31 .346 


(Note: PunJ?ed dry at 30 G.P .M. Casing has 
been pulled.) 


Boring 97. End"1811. Harth bank of Sus<pehanna River at Davis Street 
extended and below (southwest of) mouth of Hooper Creek. Located 80 feet 
east of well Em. 58. Drilled for the Endicott Water 1'lorks COJI!)any. A1 ti 1 - 


tude 820 feet above mean sea level. Driller t slog. 


Top so 1.1 c . w 
 .. I" .... .. . . . . .. . . . . . . .. . . . . .. . . . . . . . .. . . . . . . . 
S8.I.I.d a.c.d, gj: ave], . . . . . . . . . . . 0 . . . . 
 . . . . . . . . . . . . . .. . 
Sand) 
-i_Yle> ver.y few small stones.............. 
Cla:y. blue, W1. t.
 few pieces of \-lood. . . . . . .. . . . . . 
Sllal e . at"..... 
 . . . . . . . . . . . . . . . . . . . . . . ,. . . . . . . . . 


Thickness 

 (fset) 
17 
13 
46. .5 
90.5 


Dep th 
(feet) 
17 
30 
76.5 
167 
167 


(Casing has been pulled) 


f 


:SorL"'lg 101. International Business r
achines Corporation, Endicott. 



 


Northwest corner Main and De1a\'rare. Streets. Drilled by Rinbrand Well 
Drilling C01I!PaIW in 1934. AI. ti tude 840 feet above rrean sea level. 
Dri11er t .s log. 


,. 


(Continued on next page) . 


10 



112.59 


Boring 101. (Cont' d.) 



 
, 


Gravel and smd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cla
T , - g:ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cl
T, blue and sand. . . . . . . . . . . . . . . . . . .. . . . . . . . . . 
Sand, g:ravel ar..d &'181e.. . . . . . . . . . . . . . . . . . . . . . . . . 
Boc1: at........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Thickness 
(feet) 
30 
55 
3 
4 


Depth 
(feet) 
30 
Bp 
88 
9f2 
9:2 


(No te: GxoUi
d water not encountered. Casing 
has been pulled. ) 


Boring 102.. International Business Machines Oorporation, Endicott. 
North Street bet1'1Teen McKinley and Roosevelt Avenues. Drilled by Rinbrand 
Well Drilling Company in V!GW 1934. Altitude 846 feet above mean sea level. 
Driller 1 e: log. 


Fill wi th concrete...., . . . . . . . . . . . . . . . . . . . . . . . ,. " 
Sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay', gray.,................................... 
Bock, blue wi th shale "breaks. . . . . . . . . . . . . . . . . . . 
(Note: Depth to static water level in s'and was 
2) feet dJ.xring May, 1934. Yield 150 ' 
G;P 11M,. Casing has been pulled.) 


Thickness D01)th 
(feet) (f Get) 
8 & 
19 27 
59 86 
64 150 


Boring 103. International Business Machines C9rporation, Endicott. 

utheast corner of Begers Street and Erie Railroad, Drilled b
T Rinbrand 
Well Drilling Co
any in Ma
r, 1934. Alti tude 842 feet above mean sea 
level. Driller's log. 


f 


.... 


(Continued on next page) 
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Eoring 103. (Cont'd3) 



 
, 
",' 


Fi 11. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . 
Top so j.l. . . . . . . . . .. . . . . __ . . . . . . . . 
 . . . . . . . . . . . . . . . . 
Gravel. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 
Clay, blue............... 
 . . . . . . . . . . . . . . . . . . . . . 
Gravel, fine...................................... 
Clay, gr:C3i!.................... 
 . . . . . . . . . . 
 . . . . . . . 
Gravel. . . . . . , . . . . . , . . . . . . . , . . . . .. . . . . . . . . . . . . . . . 
Bock with shale breaks (37 G.p .M. at l09 t ) . . . . . 
Bock, hard, blue............................... 
Bock 
th Shale breaks.................... ... ,. 
Stlal e &'1d ro de. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bock, softer, blue wi th few shale breaks 
(40 G.P.M. 'at 168 feet.)........,........... 
Shale '\-vi th rock ribs. .. . . . . .. . . . .. . .. . .. . . . .. . .. 
Shale rock (70 G.P .M. ) . . . . . . . . . . . . . . . . . . . . . . . . . 


II> 


(Casing has been pulled) 
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Thickness Depth 
( fee t ) (feet) 
3 3 
3 6 
4 10 
6 16 
9 25 
43.5 68.5 
1.5 70 
39 109 
16 125 
17 142 
18 160 
10 170 
20 190 
23 213 


Boring 104. Endicott Water \'lorks Company, Endicott. Northeast 


corner of En Joie Park at River Drive. Located about 50 feet 'West of well 


Em. 66. Drilled by Rinbrand "Jell Dri
ling Conpany in January 1942. .A1 ti- 
tude 820 feet above mean sea level. Driller's log. 


Ear d;p arl.. . . . .. . . . . . . . . . . . . e . . . . . . . . . , . . .. . . . . . . . . . 
Sto11e waJ.l.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . 


SarJ.d c . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Clay, some sand, little vJ.ater.................
 I 
Gr avel and c1a:J. . . . . . . 0 .' . . . . . . . . . . . . . . . . . . . . . . . 
Gravel, fine and sand... . . . . . . . . . . . . . . . . . . . . . . . 
Sand, co ar se 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


i 


Thiclmess Depth 
(feet) (feet) 
10 10 
8 18 
64 82 
10 92 
23 115 
8 123 
_ 25 148 
4 152 


(Note"; Well has been abcu"ldoned and casing filled.) 
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Boring 107. Endicott Water W9rks Corqpany, Endicott. About 100 yards 
south of Erie Railroad and about 0.4 mile east of Nanticoke Creek. A:Lti- 
tude 840 feet above Irean sea level. Driller's log. 


., 
, 

 


Q1llclcsaIld. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No record......................................... 
Sllale at........ 
 II! . 
 . . . . . . . . . . ,. . . .. . . . . . .. . . . ': 
 . . . 


Thickness 
(feet) 
148 
42 


Depth 
(feet) 
148 
190 
190 


:Boring 108. Endicott Water Works Conpany, Endicott. In triangle 
formed by W. Main Street, Nan ticoke Creek and Erie Railroad. Drilled by 
Rinbrand Well Drilling Conp any , in .April 1941. A1 ti tude 820 feet above 


mean sea level. Driller 1 slog. 


Sand'and gravel, small......................... 
Sand, coarse and gravel, large, little water... 
Sand, ve
J fine... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
SaIld, fine....."................................ 
Sand and gravel, some water.................... 
Gravel 00(1 clay, ,,.,ashed and cemented. . . . . . . . . . . 
Sand, har d and cl a;r. . . .. . . . . . . . . . . . . . . . . . .. . . . . . . 
Sand, coarse and clqy, hard.................... 
Bed:rock, s1.ate................................. 


CHat accessible) 


Thickness Depth 
(feet) (feet) 
30 30 
10 40 
28 68 
4 72 
6 78 
5 e3 
21 104 
22 126 
64 190 


Boring 110. Endicott \iater Works Co
any, Endicott. l
orth bank of 
Suscpehan..'I1a River about 1,800 feet above (northeast of) mouth of Nanticoke 
Creek and south of En Joie Golf Course. Drilled by Rinbrand Well Dril1ing 
t COIIpany in June 1941. .AJ.tituda 820 feet above rrean sea level Driller's 


11 


log. 


(Con tinued on next page) 
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Boring 110. (Cont 1 d.) 


f 
.. 


No record................................................... 
Gr avel , co ar se.. . .. .. .. .. .. . . . 
 
 
 . . . . . . . . . .. . . . . . . . . . . . 
Sand, fine and gravel. . . . . . .. . . .. . . .. . .. .. .. . .. . . . . . . . . 
Gravel, coarse tffiUch water)..................... 
Gravel, coarse and boulders..................... 
Sand, coarse and cl
. . . .. . . . . . . . . .. . . . . .. . . . .. . . . . .. 
Gravel. . . .. . . .. . . . . . . .. .. . . . 
 .. . . . . . . . . . . .. , . . . .. . . . . . .. 
Gravel (much water) . . .. . . . .. .. .. . . . . . . .. .. . . . .. .. . . . . .. . . 


... 
. 


(Hate: Depth to static water level in 
1941 was 21 feet.) 
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Thickness Depth 
(feet) (feet) 
10 10 
10 20 
40 60 
11 71 
18 89 
4 93 
3 96 
4 100 



